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Foreword

Pathology of the Head and Neck is an easy sounding 
title for a complex subject matter. This title stands for an 
accumulation of diverse diseases occurring in different 
organs whose relationship to each other consists in the 
fact that they are located between the base of the skull 
and the thoracic aperture. One reason for assembling 
all these different organs under the title “Pathology of 
the Head and Neck” is that the proximity of the organs 
of the head and neck region makes it difficult for the 
surgical pathologist to focus on one of these organs and 
neglect the pathology of others, which are only a centi-
metre apart. A second reason, however, is that the upper 
digestive tract and the upper respiratory tract, which 
meet in the larynx, have some basic diseases in com-
mon, notably squamous cell carcinoma. Thus pathology 
of the head and neck is both an arbitrary compilation of 
diseases and, at least to some extent, a group of disease 
entities with a common morphological and pathoge-
netic trunk.

The past years have seen remarkable advances in 
many fields of pathology, including that of the head and 
neck. There is a need for a book that integrates surgical 
pathology with molecular genetics, epidemiology, clin-
ical behaviour and biology. This book provides a com-
prehensive description of the manifold aspects of the 
morphology and pathology of the organs of the head 
and neck region. These description, as comprehensive as 
they may be, also show that there are some areas of the 

pathology of the head and neck that remain an unex-
plored world. Examples include the never-ending prob-
lem of prognostication of tumour diseases, the patho-
genetic significance of tumour precursor lesions and 
the validation of appropriate sets of tumour markers as 
meaningful predictors of malignancy.

The editors of the book, Professor Antonio Carde-
sa and Professor Pieter Slootweg, are leading experts in 
the field of the pathology of the head and neck. As such 
they are the main members of the Working Group on 
Pathology of the Head and Neck of the European Society 
of Pathology, one of the first European working groups 
to be founded under the auspices of the European Soci-
ety of Pathology. In this multi-author book the exper-
tise of outstanding experts on the pathology of the head 
and neck in Europe is reflected. The chapters are char-
acterised by the desire to correlate pathology with all 
necessary information on clinical features, epidemiolo-
gy, pathogenesis and molecular genetics. The authors of 
these chapters have not attempted to be encyclopaedic, 
but rather have aimed at providing concise, yet adequate 
knowledge. They are therefore to be warmly commend-
ed for providing us with an excellent book, which will 
prove useful to surgical pathologists involved in the pa-
thology of the head and neck.

Kiel, Germany Günter Klöppel
March 2006 
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Preface

This book was initially conceived as a unitary group of 
chapters on “Pathology of the Head and Neck”, to be 
published in German within the series of volumes of 
Remmele’s Textbook of Pathology. From the outset, the 
editorial approach was to concentrate on pathological 
entities that are either unique to or quite characteristic of 
the head and neck. At the same time, we strove to avoid 
as much as possible unnecessary details on systemic 
diseases that, although involving the head and neck  
region, have their main focus of activity in other organs. 
Thus, “Pathology of the Head and Neck” encompasses 
the wide range of diseases encountered in the complex 
anatomic region extending proximally from the frontal 
sinuses, orbits, roof of the sphenoidal sinuses and clivus 
to distally the upper borders of the sternal manubrium, 
clavicles and first ribs. This includes the eyes, ears , upper 
aerodigestive tract, salivary glands, dental apparatus, 
thyroid and parathyroid glands, as well as all the 
epithelial, fibrous, fatty, muscular, vascular, lymphoid, 
cartilaginous, osseous and neural tissues or structures 
related to them.

The contents have been divided into ten chapters. The 
first covers the spectrum of precursor and neoplastic 
lesions of the squamous epithelium. It is followed by 
chapters devoted to the nasal cavities and paranasal 
sinuses, oral cavity, maxillofacial skeleton and teeth, 
salivary glands, nasopharynx and Waldeyer̀ s ring, 
larynx and hypopharynx, ear and temporal bone, 
neck and neck dissection, as well as eye and ocular 

adnexa. The pathology of the thyroid and parathyroid 
glands and lymph nodes is covered in greater detail 
elsewhere.

Since the authors selected for writing the different 
chapters are international experts and members of the 
Working Group on Head and Neck Pathology of the 
European Society of Pathology, the chief editors of the 
series, Prof. Wolfgang Remmele, Prof. Hans Kreipe and 
Prof. Günter Klöppel, accepted that all manuscripts 
should be in English. After the original texts had been 
submitted, it became clear to the editors and publisher 
that, in addition to their translation to fit into Remme-
le’s Textbook, the work warranted publication in English 
as a separate book. Therefore, we want to thank the chief 
editors and the publisher Springer for their stimulating 
support and trust. We add our special thanks to the au-
thors who produced such an excellent work, as well as to 
those secretaries, photographers and others who helped 
them.

Finally, we should like to express our wish that this 
book on “Pathology of the Head and Neck”, the first 
ever written as a joint project by a Working Group of the 
European Society of Pathology, could serve as an example 
for new books written by other Working Groups.

Barcelona, Spain Prof. Antonio Cardesa

Nijmegen, The Netherlands Prof. Pieter J. Slootweg
March 2006
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1.1 Squamous Cell Papilloma 

and Related Lesions

Benign, exophytic, papillary or verrucous lesions of the 
squamous epithelium of the oral cavity, oropharynx 
and larynx include similar entities such as  squamous 
cell papilloma (SCP),  verruca vulgaris (VV),  condy-
loma acuminatum (CA), and  focal epithelial hyperpla-
sia (FEH). However, not every papillary lesion in these 
areas can be placed into one of the listed categories. It 
seems that the majority of lesions are similar variants of 
mucosal proliferations, frequently induced by infections 
by human papillomaviruses (HPV). They show more or 
less overlapping clinical and morphological properties, 
but different biological behaviour, ranging from rather 
inconspicuous to potentially life threatening. Classifica-
tion of these changes into infectious (VV, CA, FEH), and 
neoplastic (SCP), is thought to be rather inconsistent and 
not well founded. Papillary lesions, except for laryngeal 
papillomatosis, generally have a favourable outcome.

1.1.1 Squamous Cell Papilloma, 
Verruca Vulgaris,
Condyloma Acuminatum
and Focal Epithelial Hyperplasia

ICD-O:8052/0
  Squamous cell papilloma, the most frequent papillary 
lesion of the oral cavity and oropharynx, is usually a 
single, pedunculated, white or pink lesion, consisting of 
finger-like mucosal projections (Fig. 1.1). It may occa-
sionally be sessile with a granular or verrucous surface. 
The lesion, usually smaller than 1 cm, grows rapidly 
and has predilections for the hard and soft palate and 
lateral border of the tongue [2, 285]. Multiple sessile le-
sions in children are characteristic of VV; they are found 
on the lips, palate and gingiva. CAs are usually larger 
than SCPs, multiple dome-shaped nodular lesions that 
mainly appear on the lips and soft palate. FEHs are char-
acterised by multiple sessile or elevated papules, usually 
distributed over the buccal, labial and tongue mucosa.

Aetiologically, it is extremely difficult to establish 
their accurate relationship to HPV infection due to vari-
ations in tissue samplings, the ethnic and geographic or-
igin of patients, and the use of non-molecular vs. mo-
lecular methods for HPV detection with different lev-
els of sensitivity [285, 374]. However, more than 20 HPV 
genotypes have been detected in oral papillary lesions 
[285]. SCPs are mainly related to HPV genotypes 6 and 
11 [386], VV to HPV genotypes 2, 4, 6, 11, and 16 [142, 
244], CA to HPV genotypes 6, 11, 16, and 18 [100, 201] 
and FEH to HPV genotypes 13 and 32 [285, 286]. Only 
a few cases of VV have been described in the larynx. 
Barnes and co-workers studied a single case and unex-
pectedly found it to contain HPV genotypes 6 and 11 and 

not genotypes 2 and 4, which are characteristic of mu-
cosal VV [22]. Other, non-infectious aetiological factors 
are not well known for oral papillary lesions (Fig. 1.1).

Histologically, SCPs are composed of narrow papil-
lary projections of soft fibrous stroma covered by kera-
totic or parakeratotic squamous epithelium (Fig. 1.2).

Koilocytosis, the only visible cytopathic effect of 
HPV infection, which is caused by viral replication in 
the upper intermediate and superficial zone of the squa-
mous epithelium, is rarely visible in SCPs. VV shows 
similar histological features, but peripheral papillary 
projections are usually centrally bend, and koilocytosis 
and the granular layer are prominent. The characteris-
tics of CAs are obvious: koilocytosis and bulbous rete 
ridges of the covering epithelium [100, 285]. Koilocyto-
sis, apoptotic bodies and epithelial hyperplasia are sig-
nificant in FEH [61, 285].

In the differential diagnosis of squamous cell oral 
papillary lesions, verrucous carcinoma is the most im-
portant consideration. An evident downgrowth of bul-
bous epithelial projections favours a diagnosis of verru-
cous carcinoma. Oral SCPs in patients with acquired im-

Fig. 1.1. Whitish papillary lesion of the palate. Courtesy of Dr. J. 
Fischinger, Ljubljana, Slovenia

Fig. 1.2. Oral squamous cell papilloma. Projections of fi brovas-
cular stroma are covered by parakeratotic squamous epithelium
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munodeficiency syndrome (AIDS) may show a certain 
amount of epithelial atypia. In these cases SCPs have to 
be differentiated from squamous cell carcinoma [295].

The treatment for SCPs and related papillary lesions 
is surgical removal. The infectivity of HPV in SCPs is 
very low and recurrence uncommon, except in lesions 
associated with human immunodeficiency virus (HIV) 
infections. On the other hand, recurrence is more com-
mon in CAs. No special treatment is required for FEH 
unless the lesions are extensive.

1.1.2 Laryngeal Papillomatosis

ICD-O:8060/0
Laryngeal squamous cell papillomas (LSCPs) are the 
most frustrating benign lesions in the head and neck 
region. Because of their clinical specificities, such as 
multiplicity, recurrence and the propensity to spread to 
adjacent areas, it has been suggested that LSCPs should 
be renamed recurrent respiratory papillomatosis (RRP) 
[34, 89, 91, 187].

 Recurrent respiratory papillomatosis is aetiological-
ly related to HPV [4, 212, 283, 289, 352]. HPV-6 and -
11 are the most frequent genotypes associated with RRP 
(Fig. 1.4b) [4, 126, 212, 284, 289, 330].

Characteristically, LSCPs show a bimodal age distri-
bution: the first peak is before the age of 5 years with no 
gender predominance; the second peak occurs between 
the ages of 20 and 40 years with a male to female ratio of 
3:2 [34, 87, 91, 189, 216].

Human papillomavirus transmission in children is 
associated with perinatal transmission from an infect-
ed mother to the child [34, 88, 217]. The mode of HPV 
infection in adults remains unclear. The reactivation 
of a latent infection acquired perinatally or a postpar-
tum infection with orogenital contacts has been suggest-
ed [4, 188]. In contrast to RRP, a solitary keratinising 
squamous papilloma or papillary keratosis of adults ap-
pears not to be associated with viral infection, although 
it may recur or be occasionally associated with malig-
nant transformation [20].

Recurrent respiratory papillomatosis almost invari-
ably involves the larynx, especially the true and false vo-
cal cords, subglottic areas and ventricles [4]. An extrala-
ryngeal spread may occur successively to the oral cavi-
ty, trachea and bronchi. Although RRP has been tradi-
tionally divided into juvenile and adult groups [87, 189, 
216, 352], the prevailing opinion has recognised the dis-
ease as a unified biological entity with differences in 
clinical courses, caused by HPV genotypes 6 or 11 [28, 
126, 189, 218, 321]. For children, multiple and extensive 
growth with rapid recurrence after excision is charac-
teristic. The small diameter of the airways in children 
may cause dangerous or even fatal airway obstruction. 
The clinical course in adults is usually not so dramat-

ic, although RRP can be aggressive with multiple recur-
rences [43, 284]. Most children present with dysphonia 
and stridor, and less commonly with a chronic cough, 
recurrent pneumonia, dyspnoea, and acute life-threat-
ening events [34, 43, 88]. Affected adults present mostly 
with dysphonia and hoarseness [43, 181].

Grossly, papillomas are exophytic, branching, pedun-
culate or sessile masses, pink or reddish in colour, with 
a finely lobulated surface, presenting either singly or in 
clusters (Fig. 1.3).

Histologically, RRP is composed of finger-like pro-
jections of the squamous epithelium, covering thin fi-
brovascular cores. A basal and parabasal hyperplasia of 
the squamous epithelium is most frequently seen, usu-
ally extending up to the mid-portion (Fig. 1.4a). Mitotic 
features may be prominent within this area. Irregular-
ly scattered clusters of koilocytes are seen in the upper 
part of the epithelium. Epithelial changes, such as mild 
to moderate nuclear atypia and hyperchromatism, in-
creased nuclear cytoplasmic ratio, increased mitotic ac-
tivity with pathological features, and prominent surface 
keratinisation are rarely found in RRP [181].

Various lesions with a papillary structure must be 
considered in the differential diagnosis of RRP. In ver-
rucous carcinomas, the squamous fronds are thicker and 
are covered by a prominent keratotic layer, bulbous rete 
pegs infiltrate fibrous stroma in a blunt, pushing manner 
and koilocytosis is usually absent. The papillary squa-
mous carcinoma usually shows an architectonic similar-
ity to RRP. In contrast to RRP, papillary structures in the 
papillary squamous carcinoma are covered by a clearly 
neoplastic epithelium showing invasive growth.

The clinical course of RRP is unpredictable, charac-
terised by periods of active disease and remissions. HPV 
present in apparently normal mucosa serves as a virus 
reservoir responsible for repeated recurrence of papillo-

Fig. 1.3. Laryngeal papillomatosis. Numerous clusters of papillo-
mas obliterate the laryngeal lumen
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mas [301, 330]. The presence of RRP in the neonatal pe-
riod is a negative prognostic factor with a greater need 
for tracheotomy and likelihood of mortality [88]. One 
report on the spontaneous disappearance of the disease, 
especially during puberty, has not been further support-
ed [4]. Increased histologic changes (atypia of epithelial 
cells) are reported to be associated with increased sever-
ity and recurrence of RRP [75, 288]. Others have sug-
gested that the histologic changes of RRP are not a good 
predictor of eventual malignant transformation [133].

 Malignant transformation occurs mainly in patients 
with a history of previous irradiation or heavy smok-
ing [290], and rarely without any predisposing factors 
[143, 296]. In children, carcinomas preferentially appear 
in the bronchopulmonary tree, and in adults in the lar-
ynx [141]. HPV genotype 11 is assumed to be most fre-
quently associated with malignant transformation of 
RRP [70, 206, 218, 290], followed by HPV-16 [92] and 
HPV-18 [311].

The overall mortality rate of patients with RRP rang-
es from 4 to 14% [20], and is mostly causally related to 
asphyxia, pulmonary complications and cancer devel-
opment [17, 20, 338].

1.2 Squamous Intraepithelial Lesions

1.2.1 General Considerations

Histological changes of the squamous epithelium that 
occur in the process of oral, oro- and hypopharyngeal 
and laryngeal carcinogenesis, are cumulatively des-
ignated  squamous intraepithelial lesions (SILs). The 
term SILs has been proposed as an all-embracing ex-

Fig. 1.4. Laryngeal papillomatosis. a Branches of laryngeal papil-
loma are covered with hyperplastic squamous cell epithelium. Nu-
merous koilocytes are seen in the upper part of the epithelium. 

pression of the whole spectrum of epithelial changes 
ranging from squamous cell hyperplasia to carcinoma 
in situ.

It has been widely accepted that the transition from 
normal mucosa to invasive squamous cell carcinoma 
(SCC) is a comprehensive and multistage process, caus-
ally related to a progressive accumulation of genetic 
changes leading to the selection of a clonal population of 
transformed epithelial cells [144]. Between six and ten 
independent genetic events are required for progression 
to SCC [300]. In their evolution, some cases of SIL are 
self-limiting and reversible, some persist, and some of 
them progress to SCC in spite of treatment [78]. Partic-
ular interest has been focused on potentially malignant 
or risky (precancerous) lesions [48, 181, 200, 223]. These 
lesions have been defined as histomorphological chang-
es of the squamous epithelium from which invasive can-
cer develops in a higher percentage than from other epi-
thelial lesions [125, 179, 181, 223]. A fundamental enig-
ma of potentially malignant lesions remains when and 
under what conditions these changes turn to malignant 
growth [180, 223].

Various aetiological, clinical, histological and molec-
ular genetic aspects are significant for the evaluation, 
adequate treatment and predictive behaviour of SILs, 
particularly of potentially malignant lesions.

1.2.2 Terminological Problems

An exact and uniform terminology of SILs is a prereq-
uisite for successful cooperation among pathologists as 
well as adequate understanding with clinicians. A con-
siderable overlapping of clinical and histological terms 
relating to SILs has been widely noticed due to inade-

a b

b Positive in situ hybridisation signal for HPV genotypes 6 and 11 
in an adult laryngeal papilloma
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quate definitions in the past. In an attempt to avoid such 
misunderstandings, the most inconsistently used terms 
are discussed here and their use recommended strictly 
within the scope of definitions.

Various suggestions have been made that the terms 
“precancerous”, “premalignant” or “precursor” lesions 
should be replaced with the expression “potentially ma-
lignant” signifying only an increased possibility and not 
necessarily a transition to malignant growth [125, 150, 
181, 223, 297].

The most controversial term remains  leukoplakia. 
In the oral cavity, it has only a clinical meaning: white 
plaque that cannot be scraped off and cannot be giv-
en a specific diagnosis [14]. Over the decades, the def-
inition of leukoplakia has changed considerably and 
has come to be properly called gallimaufry [342]. It 
has been generally accepted that leukoplakia should 
be used only as a clinical term without a specific his-
topathological connotation. Analogically, erythropla-
kia is a clinical term defining a red lesion that can-
not be identified as another, specific lesion. Both ex-
pressions have also been applied for clinical use in the 
pharynx and larynx as merely clinical terms without 
consideration of their aetiology and histological fea-
tures [181].

 Keratosis is a histological term and denotes an in-
creased amount of keratin on the surface of the squa-
mous epithelium, often accompanied by granular cell 
layer [180, 181].  However, keratosis has been also used 
as a common term for classifying different grades of SIL, 
which does not seem to be appropriate, since not all cas-
es of SIL display keratinising epithelium.

  Dysplasia is a widely used histological term direct-
ly transferred from the uterine cervix to oral and la-
ryngeal pathology indicating the architectural distur-
bance of squamous epithelium accompanied by cyto-
logic atypia; it is divided into three groups: mild, mod-
erate and severe [381]. Dysplasia has been replaced in 
the last two decades with new invented classifications, 
such as keratosis [20, 78], squamous intraepithelial 
neoplasia [79], oral intraepithelial neoplasia [200], la-
ryngeal intraepithelial neoplasia [122], etc. to list only 
the most frequently used terminologies. These classifi-
cations contain only additional synonyms for dyspla-
sia. They do not enhance our understanding of classifi-
cation problems, but introduce other confusing terms 
for clinicians to deal with [20]. The only classification 
not based on cervical dysplasia or the subsequently in-
troduced cervical intraepithelial system, is the Ljublja-
na classification of laryngeal SILs. The Ljubljana clas-
sification recognises four grades: squamous (simple) 
hyperplasia and basal and parabasal cell hyperplasia 
(abnormal hyperplasia) are benign categories; atypi-
cal hyperplasia (risky epithelium) is potentially malig-
nant; and carcinoma in situ is a malignant lesion [125, 
150, 183, 242].

1.2.3 Aetiology

1.2.3.1 Oral Cavity and Oropharynx

  Squamous intraepithelial lesions in the oral cavity 
and oropharynx are associated with tobacco, whether 
smoked, chewed or used as snuff, which seems to be the 
major carcinogen in this region [165, 171, 247, 298, 316, 
389]. Smoking 20 or more cigarettes per day, particular-
ly non-filtered, as well as drinking alcohol, particularly 
fortified wines and spirits, is an important risk for the 
development of oral dysplasia in the European popula-
tion. Tobacco is a stronger independent risk factor for 
oral SILs than alcohol [165]. The use of smokeless to-
bacco in the western world has a rather lower correla-
tion with oral precancerous and cancerous lesions than 
south-east Asia, where chewing habits, including betel 
quid, strongly correlate with oral precancer and cancer 
development [298]. Alcohol has been considered the 
second most important risk factor for oral and pharyn-
geal cancer development [247], and its synergistic effect 
with tobacco is particularly evident [170, 171]. The risk 
of the development of oral dysplasia is increased six to 
15 times in smokers and heavy drinkers compared with 
non-smokers and non-drinkers [371].

The significance of Candida albicans as a possible 
aetiological factor of oral leukoplakia (OL) remains 
disputable [24, 303], as does the role of HPV in oral 
carcinogenesis. The involvement of HPV in the initi-
ation and progression of oral neoplasia is still a mat-
ter of debate. Different studies have generated conflict-
ing results concerning the prevalence of HPV, ranging 
from 0 to 90% [45, 345, 386]. The discrepancy observed 
may be related to the varying sensitivity of the meth-
odologies applied for HPV detection and the epidemi-
ologic factors of the patient groups examined. A recent 
study on 59 oral SCCs showed that the occasional find-
ings of HPV DNA (8.4%) may be the result of inciden-
tal HPV colonisation of the oral mucosa rather than 
viral infection. In the same study, HPV DNA was de-
tected in 6.6% in the control group of healthy people 
who matched the subjects with oral SCCs in various 
clinical parameters. HPVs, therefore, probably play a 
limited role in the aetiopathogenesis of the majority of 
oral SCCs [186]. In contrast, SCCs of the tonsil seem 
to be strongly aetiologically linked to the HPV infec-
tion [97, 214].

1.2.3.2 Larynx

Laryngeal  SILs, like their oral counterparts, are most 
likely related to cigarette smoking and alcohol abuse, 
and especially a combination of these two [38, 55, 86, 
115, 138, 228, 249, 252, 351]. The risk of SIL was found 



6 N. Gale · N. Zidar

1
to increase with the duration of smoking, the quality of 
tobacco, the practice of deep inhalation and the inability 
to stop smoking, and inversely with the age of the pa-
tient at the start of smoking.

Additional aetiological factors are: industrial pollu-
tion, chronic infections, voice abuse, obstruction of the 
upper respiratory tract, vitamin deficiency, and hormon-
al disturbance [115, 181, 184, 185, 228, 276]. The role of 
HPV infection in laryngeal carcinogenesis remains un-
clarified [331]. The prevalence of HPV infection in laryn-
geal carcinomas varies significantly among various stud-
ies, ranging from 0 to 54.1% [346]. The overall prevalence 
of HPV infection in nine studies of SILs [16, 54, 118, 128, 
136, 137, 219, 281, 302] was found to be 12.4%. However, 
HPV DNA was also detected in a clinically and histologi-
cally normal larynx in 12–25% of individuals [267, 302]. 
Definite evidence of an aetiologic role of HPV in SIL, at 
least at present, is lacking, and HPV infection in SILs may 
represent an incidental HPV colonisation rather than true 
infection of the laryngeal mucosa.

1.2.4 Clinical Features 
and Macroscopic Appearances

1.2.4.1 Oral 
and Oropharyngeal Leukoplakia, 
Proliferative Verrucous 
Leukoplakia and Erythroplakia

Both oral  leukoplakia (OL) and oral  erythroplakia (OE) 
have generally been defined as premalignant lesions, 
mainly on the basis of their clinical appearance [14, 371]. 
It seems more reasonable to disregard clinically based 
premalignant connotations, especially for OL, without 
knowing the histological features [200, 297, 342]. The 
risk of OL becoming malignant is relatively low and 
quite unpredictable [342]. In contrast, OE is a much 
more worrisome lesion than OL and always requires 
histological evaluation.

Oral leukoplakia is a clinical diagnosis of exclusion. 
If any oral white patch can be diagnosed as some oth-
er condition, such as candidiasis, leukoedema, white 
sponge naevus, lichen planus, frictional keratosis, nic-
otine stomatitis, etc. then the lesion should not be con-
sidered a case of OL [263]. The white appearance of OL 
is most often related to an increase in the surface kera-
tin layer. OL affects approximately 3% of white adults 
[46]. It is most frequently seen in middle-aged and old-
er men with an increasing prevalence with age, reaching 
8% in men over 70 years [48, 49]. However, recent stud-
ies reported a tendency towards a lower prevalence of 
OL, compared with the past, which might be the result 
of the massive public health education campaign against 
tobacco [314].

The most common sites of lesions are the buccal and 
alveolar mucosa and the lower lip. Lesions in the floor of 
the mouth, lateral tongue and lower lip more often show 
epithelial atypia or even malignant growth [263]. A con-
sensus has been attained to divide OL clinically into ho-
mogenous and non-homogenous types [14]. The former 
type is characterised as a uniform, flat, thin lesion with a 
smooth or wrinkled surface showing shallow cracks, but 
a constant texture throughout (Fig 1.5). The latter type 
is defined as a predominantly white or white and red le-
sion that may be irregularly flat, nodular or exophytic. 
Nodular lesions have slightly raised rounded, red and/or 
whitish excrescences. Exophytic lesions have irregular 
blunt or sharp projections [14]. The term non-homog-
enous is applicable to the aspect of both colour (a mixed 
white and red lesion) and texture (exophytic, papillary 
or verrucous) of the lesions (Fig. 1.6).

 With regard to verrucous lesions, there are no repro-
ducible clinical criteria to distinguish among verrucous 
hyperplasia, proliferative verrucous hyperplasia and 
verrucous carcinoma [371]. Any persisting lesion with 
no apparent aetiology should be considered suspicious 
[235]. A period of 2–4 weeks seems acceptable to ob-
serve the regression or disappearance of the OL after the 
elimination of possible causative factors. After that time 
a biopsy is obligatory [371].

 Proliferative verrucous hyperplasia (PVL) is a spe-
cial type of OL with a proven high risk of becoming 
malignant [32, 322]. Initially, it is relatively benign-
looking, a homogenous solitary patch that turns grad-
ually to an exophytic, diffuse or multifocal, progres-
sive and irreversible lesion [32, 322, 390]. The diag-
nosis is made retrospectively after evidence of a pro-
gressive clinical course, accompanied by a particular 
deterioration in histological changes. Women predom-
inate over men in PVL by 4 to 1, with a mean age at 
diagnosis of 62 years [322]. The epidemiology of PVL 

Fig. 1.5. Leukoplakia of the dorsal tongue. Th e microscop-
ic diagnosis was basal and parabasal cell hyperplasia. Courtesy
of Dr. J. Fischinger, Ljubljana, Slovenia
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does not highlight a particular causal agent and the le-
sion would appear to be multifactorial [114, 342]. The 
relatively common absence of well-known risk factors 
associated with oral cancer and a preponderance of el-
derly female patients, may indicate a different patho-
genesis of PVL-related, compared with non-PVL-relat-
ed, cancer [32]. It appears most frequently in the buc-
cal mucosa, followed by the gingiva, tongue, and f loor 
of the mouth [322]. The severity of histologic features 
correlates with duration of lesion, from benign kera-
totic lesion to verrucous hyperplasia, and finally, up 
to one of three forms of SCC: verrucous, convention-
al or papillary types [32]. PVL should be considered 
a possible diagnosis when a specific discrepancy be-
tween bland histological features and aggressive clini-
cal course is established [114]. Whether  verrucous hy-
perplasia forms a separate stage in this series of his-
tological features shown by PVL is debatable, as there 
seems to be considerable histological overlap between 
this lesion and verrucous carcinoma. Thus, there are 
no convincing arguments that verrucous hyperplasia 
is anything other than a variant of verrucous carcino-
ma [327, 371, 390]. A mean time of 7.7 years was found 
from the diagnosis of PVL to cancer development in 
70.3% of patients [322]. The treatment of PVL contin-
ues to be an unsolved problem with high rates of recur-
rence, since total excision is rarely possible because of 
the widespread growth [32].

Oral erythroplakia is much less common than OL. 
OE occurs most frequently in older men as a red mac-
ula or plaque with a soft, velvety texture, quite sharply 
demarcated and regular in coloration. The disease was 
found to have no apparent sex predilection and is most 
frequent in the 6th and 7th decades [319].

The floor of the mouth, the ventral and lateral tongue, 
the retromolar region and the soft palate are the most 

frequently involved sites [47, 263]. OEs that are inter-
mixed with white areas are called erythroleukoplakia or 
speckled mucosa and are believed to behave similarly to 
pure OE. The red appearance of OE may be related to 
an increase in subepithelial blood vessels, a lack of sur-
face keratin and thinness of the epithelium. Prior to a 
clinical diagnosis of OE numerous entities should be ex-
cluded, such as: median rhomboid glossitis, all kinds of 
injuries, infectious and allergic lesions, haemorrhages, 
vessel tumours, Wegener’s granulomatosis, etc. [47]. Al-
though OE is a rare lesion, it is much more likely to show 
dysplasia or carcinoma. Shafer and Waldron reviewed 
their biopsy experiences with 65 cases of OE: 51% of cas-
es showed invasive SCC, 40% were carcinomas in situ 
or severe dysplasia, and the remaining 9% showed mild 
to moderate dysplasia [319]. In all red lesions of the oral 
mucosa that do not regress within 2 weeks of the remov-
al of possible aetiological factors, biopsy is, therefore, 
mandatory.

1.2.4.2 Laryngeal 
and Hypopharyngeal 
Leukoplakia and 
Chronic Laryngitis

Squamous intraepithelial lesions appear mainly along 
the true vocal cords, and rarely in other parts of the lar-
ynx, such as the epiglottis. Two-thirds of vocal cord le-
sions are bilateral [48, 178, 181]. They can extend over 
the free edge of the vocal cord to its subglottic surface. 
An origin in, or extension along the upper surface of the 
vocal cord is less common [181, 194]. The commissures 
are rarely involved [48]. Hypopharyngeal lesions are 
rarely found and are poorly defined [364].

Laryngeal SILs do not have a single distinctive or 
characteristic clinical appearance and are variously de-
scribed as leukoplakia, chronic hyperplastic laryngitis 
or rarely erythroplakia. A circumscribed thickening of 
the mucosa covered by whitish patches (Fig. 1.7), or an 
irregularly growing, well-defined warty plaque may be 
seen. A speckled appearance of lesions can also be pres-
ent, caused by unequal thickness of the keratin layer.

However, the lesions are commonly more diffuse, 
with a thickened appearance, and occupy a large part of 
one or both vocal cords (Fig. 1.8). A few leukoplakic le-
sions are ulcerated (6.5%) or combined with erythropla-
kia (15%) [48]. Leukoplakic lesions, in contrast to eryth-
roplakic ones, tend to be well demarcated.

The macroscopic features of hypopharyngeal and 
laryngeal SILs are not as well defined as their counter-
parts in the oral cavity and their relative importance is 
not generally accepted. Most patients with SILs pres-
ent with a history of a few months or more of symp-
toms; an average duration of 7 months has been report-
ed [48]. Symptoms depend on the location and sever-

Fig. 1.6. Erythroleukoplakia of the buccal mucosa. Th e mi-
croscopic diagnosis was atypical hyperplasia. Courtesy of Dr. 
D. Dovšak, Ljubljana, Slovenia
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ity of the disease. Patients may complain of f luctuat-
ing hoarseness, throat irritation, sore throat, and/or a 
chronic cough.

1.2.5 Histological Classifications

Traditional light microscopic examination, in spite of 
certain subjectivity in interpretation, remains the most 
reliable method for determining an accurate diagnosis 
of a SIL. The clinical validity of any histological grad-

ing system depends on the degree of accord with the bi-
ological behaviour of the lesions. Worldwide, there are 
no generally accepted criteria for a histological grading 
system in the head and neck region with regard to se-
verity of SILs and propensity to malignant transforma-
tion. It is, therefore, not surprising to find in the litera-
ture more than 20 classifications of laryngeal SILs [39, 
125, 150, 180, 181, 242]. The majority of the classifica-
tions have followed similar criteria to those in common 
use for epithelial lesions of the uterine cervix, such as 
the dysplasia or cervical intraepithelial neoplasia sys-
tems.

The World Health Organisation (WHO) has recent-
ly readopted the dysplasia system for classifying SILs of 
the oral cavity and larynx [381]. However, due to differ-
ent standpoints concerning this important problem of 
oral and laryngeal carcinogenesis, the dysplasia system 
was reviewed simultaneously with two additional classi-
fications: the squamous intraepithelial neoplasia system 
and the Ljubljana classification [381]. Here, the WHO 
dysplasia system and the Ljubljana classification will be 
reviewed.

1.2.5.1 WHO Dysplasia System

Precursor lesions are designated as altered epithelium 
with an increased likelihood of progression to SCC. The 
altered epithelium shows a variety of architectural and 
cytological changes that have been grouped under the 
term dysplasia. The following architectural changes are 
required to diagnose epithelial dysplasia: irregular epi-
thelial stratification, loss of polarity of basal cells, drop-
shaped rete ridges, increased number of mitoses, super-
ficial mitoses, dyskeratosis and keratin pearls within 
rete pegs. The cytological abnormalities of dysplasia are: 
anisonucleosis, nuclear pleomorphism, anisocytosis, 
cellular pleomorphism, increased nuclear cytoplasmic 
ratio, atypical mitotic figures, increased number and 
size of nucleoli, and hyperchromatism.

The  dysplasia system includes the following catego-
ries:

A. Hyperplasia with increased number of cells. This 
may be in the spinous layer (acanthosis) or in the 
basal and parabasal cell layer (basal cell hyperplasia). 
The architecture of the epithelium is preserved, and 
there is no cellular atypia.

B. Dysplasia with three grades:
1. Mild dysplasia: architectural disturbance is limited 

to the lower third of the epithelium, accompanied by 
cytological atypia.

2. Moderate dysplasia: architectural disturbance ex-
tends into the middle third of the epithelium, accom-
panied by an upgraded degree of cytological atypia.

Fig. 1.7. Leukoplakia of the left  vocal cord. Th e microscopic diag-
nosis was squamous cell hyperplasia

Fig. 1.8. Chronic laryngitis. Both vocal cords are irregularly 
thickened and covered by whitish plaques. Th e microscopic diag-
nosis was atypical hyperplasia
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3. Severe dysplasia: architectural disturbance is greater 
than two-thirds of the epithelium with associated 
cytological atypia or architectural disturbance in the 
middle third of the epithelium with sufficient cyto-
logical atypia to upgrade from moderate to severe 
dysplasia.

C. Carcinoma in situ: full or almost full thickness of the 
epithelium shows architectural disturbance, accom-
panied by pronounced cytological atypia. Atypical 
mitotic figures and abnormal superficial mitoses are 
present [381].

1.2.5.2 The Ljubljana Classification

The  Ljubljana grading system does not follow the crite-
ria used for cervical SILs, but was devised to cater for the 
special clinical and histological problems related to laryn-
geal conditions. Briefly, the different aetiology of SILs in 
the upper aerodigestive tract in comparison with cervical 
lesions probably triggers a different pathway of genetic 
events from those established in cervical lesions. Addi-
tionally, different anatomic specificities, various clinical 
approaches to obtaining adequate biopsy specimens, as 
well as different treatment modalities for high-risk le-
sions of cervical and upper aerodigestive tract SILs, were 
the basis for establishing the Ljubljana classification more 
than three decades ago and this was further formulated in 
1997 by the working group on SILs of the European Soci-
ety of Pathology [125, 150, 178, 181, 182, 183, 242].

The main feature of the Ljubljana classification is that 
it separates the group of lesions with a minimal risk of 
progression to invasive carcinoma, including squamous 
and basal-parabasal cell hyperplasia on the one hand, 
and the potentially malignant group, i.e. those lesions 
more likely to progress to invasive carcinoma (atypical 
hyperplasia or risky epithelium), on the other. Carci-
noma in situ is considered a separate entity within the 
spectrum of SILs.

The general principles of the classification present-
ed, which hold for all of its grades, are the following: the 
epithelium is generally thickened, although in a minori-
ty of cases the epithelium may show areas of diminished 
thickness, but even these cases show basal-parabasal cell 
hyperplasia; the basement membrane is generally pre-
served at all grades, with no definite evidence of even 
minimal invasion. The presence of a surface keratin lay-
er, which is often present in all grades of SIL, is of no im-
portance in this classification.

Group of Reactive Lesions with a Minimal Risk 
of Progression to Invasive Carcinoma
Squamous (simple) hyperplasia is a benign hyperplastic 
process with retention of the normal architectural and 
cytological pattern of the squamous epithelium.

The epithelium is thickened as a result of an in-
creased prickle cell layer. The cells of the basal and para-
basal region, which comprise one to three layers, remain 
unchanged. There is no cellular atypia; infrequent, reg-
ular mitoses are seen in the basal layer (Fig. 1.9).

 Basal and parabasal cell hyperplasia (abnormal hy-
perplasia) can be defined as a benign augmentation of 
basal and parabasal cells in the lower part of the epithe-
lial layer while the upper part, containing regular prick-
le cells, remains unchanged.

Stratification of the laryngeal squamous epitheli-
um, characterised by its layered construction, is seen as 
a smooth transition from an epithelial layer composed 
of basal cells that are aligned perpendicular to the base-
ment membrane to the more superficial part in which 
the prickle cells are orientated horizontal to the base-
ment membrane. Thickened epithelium consists of an 
increased number of basal and parabasal cells occupy-
ing up to one-half or occasionally slightly more of the en-
tire epithelium. These cells do not show significant nu-
clear changes and are aligned perpendicularly with pres-
ervation of normal polarity and organisation. Basal and 
parabasal cells contain moderately enlarged nuclei and 
uniformly distributed chromatin, slightly more cyto-
plasm than those of the basal layer and, in addition, few 
or no intercellular prickles or bridges. Rare, regular mi-
toses may be seen, always located in or near the basal lay-
er. Less than 5% of epithelial cells show characteristics of 

Fig. 1.9.  Squamous cell hyperplasia. Th ickened epithelium shows 
increased prickle cell layer, the basal layer remains unchanged
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dyskeratosis, a premature and abnormal keratinisation 
of individual cells or groups of cells that have no prickles 
and strongly eosinophilic cytoplasm (Fig. 1.10).

Group of Potentially Malignant Lesions
 Atypical hyperplasia (risky epithelium), considered to 
be a potentially malignant lesion, i.e. a lesion with a 
definitely increased risk of progressing to invasive car-
cinoma, is characterised by preservation of stratification 
in the epithelium, by alterations of epithelial cells with 
mild to moderate degrees of cytological atypia occupy-
ing the lower half or more of the epithelial thickness, 
and by increased mitotic activity.

Stratification is still preserved in the epithelium. 
There is an increased number of epithelial cells that are 
frequently orientated perpendicular to the basement 
membrane. The nuclei of many of them show mild to 
moderate changes of atypia, such as: enlargement, irreg-
ular contours, and marked variations in staining inten-
sity with frequent hyperchromaticity; nucleoli are in-
creased in number and size, showing enhanced staining 
characteristics. The nuclear/cytoplasmic ratio is general-
ly increased. This type of epithelial cell may occupy the 
lower half, or more of the entire epithelial thickness. Mi-
toses are moderately increased. They are usually found 
in the lower two-thirds of the epithelium, although they 
may occasionally appear at a higher level. Mitoses are 
rarely, if ever, abnormal. Dyskeratotic cells are frequent 
within the entire epithelium. Apoptotic cells may be 
present; they are smaller in size and with hyaline eosin-
ophilic cytoplasm and conspicuous nuclear chromatin 

condensation or nuclei crumbled into smaller fragments 
(Fig. 1.11). Two subdivisions of atypical hyperplasia are 
recognised: (a) The more frequent “basal cell type” with 
no intercellular prickles and no cytoplasmic eosinophil-
ia, and the cells aligned perpendicularly or at an acute 
angle to the basement membrane, and (b) The less fre-
quent “spinous cell type” (analogous to so-called “ke-
ratinising dysplasia” by Crissman and Zarbo [79]) with 
intercellular prickles and increased cytoplasmic eosino-

Fig. 1.10. Basal and parabasal cell hyperplasia. Augmented cells 
of the basal and parabasal cell layer extend up to the midportion 
of the epithelium. Occasional mitoses are seen in the lower part of 
the epithelium

Fig. 1.11. a Atypical hyperplasia. Augmented epithelial cells 
showing mild to moderate grades of atypia, preserved stratifi ca-
tion and some regular mitoses. b Augmented epithelial cells with 
increased nuclear/cytoplasmic ratio and some regular mitoses. 
Th e cells are aligned perpendicularly to the basement membrane

a

b
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philia. The cells may be aligned horizontal to the base-
ment membrane.

Group of Actually Malignant Lesions
The term squamous cell  carcinoma in situ (CIS) is re-
served for lesions showing the features of carcinoma 
without invasion. Three distinct morphologic charac-
teristics are usually present:
a) Loss of stratification or maturation of the epithelium 

as a whole; however, the surface of the epithelium 
may be covered by one or at most a few layers of com-
pressed, horizontally stratified, and sometimes kera-
tinised cells.

b) Epithelial cells may show all the cytologic character-
istics of invasive squamous cell carcinoma.

c) Mitotic figures are usually markedly increased 
throughout the whole epithelium, often more than 

five per high power field. Abnormal mitoses are fre-
quently seen. Hyaline bodies and dyskeratotic cells 
are present, often in high numbers (Fig. 1.12).

In CIS, as in atypical hyperplasia, the lesion may fall 
within one or the other of the two subdivisions of atypi-
cal hyperplasia:
a) Basal cell type with no intercellular prickles and no 

cytoplasmic eosinophilia;
b) Spinous cell type with intercellular prickles and in-

creased cytoplasmic eosinophilia [125, 150, 242].

In the differential diagnosis of SILs, regenerative chang-
es of the squamous epithelium after trauma, inflamma-
tion or irradiation therapy may simulate various cyto-
architectural disturbances resembling different grades 
of SILs.

Clinical data are always of considerable help in dis-
tinguishing different grades of SILs from regenerative 
processes in which epithelial abnormalities are general-
ly less pronounced than in atypical hyperplasia or CIS, 
and atypical mitoses are almost never present.

1.2.5.3 Comparison Between 
the Ljubljana Classification 
and WHO 2005 Classification

Comparing the two classifications, one should be aware 
that there is no simple relationship and overlapping be-
tween the WHO 2005 and the Ljubljana classifications 
(Table 1.1).

The group of the so-called benign lesions, including 
squamous and basal-parabasal cell (abnormal) hyperpla-
sia is comparable in both classifications. Disagreement 
starts with the presumption of the WHO 2005 classifi-
cation [381] that each grade of the whole series of dyspla-
sia is considered to be a precursor or potentially malig-
nant lesion. Histologically, however, there are some sim-
ilarities between the basal and parabasal cell hyperpla-
sia of the Ljubljana classification and the mild dysplasia 
of the WHO 2005 [381]. Mild dysplasia, in contrast to 
basal and parabasal cell hyperplasia, was classified as 
the initial grade within a potentially malignant group, 

Fig. 1.12. Carcinoma in situ. Th e lesion shows loss of stratifi ca-
tion, malignant cells with increased mitotic activity replace the 
entire epithelial thickness

Table 1.1. Comparison between two classifi cations of squamous intraepithelial lesions: WHO 2005 and Ljubljana classifi cation [381]

WHO dysplasia system Ljubljana classifi cation of squamous intraepithelial lesions

Hyperplasia* Squamous cell hyperplasia
Mild dysplasia Hyperplasia of basal and parabasal cell layers
Moderate dysplasia Atypical hyperplasia – risky epithelium
Severe dysplasia Carcinoma in situ
Carcinoma in situ

*Hyperplasia may be in the spinous and/or in the basal/parabasal cell layers
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whereas in the Ljubljana classification, basal-parabasal 
hyperplasia is considered a benign lesion with a mini-
mum risk of malignant transformation. Atypical hyper-
plasia of the Ljubljana classification is similar to moder-
ate dysplasia, but also partially includes severe dysplasia. 
The analogy is, thus, only approximate [150]. Carcino-
ma in situ is equal to the carcinoma in situ of the WHO 
2005 classification. However, some cases of severe dys-
plasia would fall into the category of carcinoma in situ 
of the Ljubljana classification, and the analogy is again 
only approximate [150].

The Ljubljana classification was devised to satisfy 
the specific clinical and histological requirements of 
the diagnosis of SILs in the regions of the upper aerodi-
gestive tract where common aetiological, clinical and 
morphological aspects are found. Recently, the Ljublja-
na classification has also been successfully applied to 
oral SILs, which share the same aetiology, and similar 
clinical and histological specificities with laryngeal le-
sions [225].

Over the many years in practical use, it has been 
found to be more precise for daily diagnostic work than 
other grading systems and provides data that have been 
shown to be closely correlated with the biological behav-
iour of the lesions [125].

1.2.6 Biomarkers Related to Malignant 
Potential of SILs Recognised 
by Auxiliary and Advanced 
Molecular Methods

A  genetic progression model with specific genetic altera-
tions for different stages of  laryngeal SILs has increased 
the possibilities of recognising potential biomarkers in 
correlation with histopathologic changes that might 
signal a stage of carcinogenesis from initiation to in-
vasive growth [60]. This model has revealed that both 
oncogenes and tumour suppressor genes are involved 
in tumour progression with a distinct order of progres-
sion starting with loss of heterozygosity (LOH) at 9p21 
and 3p21 as the earliest detectable events, followed by 
17p13 loss. Additional genetic alterations, which tend to 
occur in severe dysplasia (atypical hyperplasia), or even 
in SCC, are cyclin D1 amplification, pTEN inactivation, 
and LOH at 11q13, 13q21, 14q32, 6p, 8q, 4q27, and 10q 
23 [60, 117]. For some chromosomal areas involved the 
target genes have been recognised, such as tumour sup-
pressor genes p16 at 9p21, p53 at 17p13, and cyclin D1 
oncogene at 11q13 [60, 117, 381].

A similar genetic basis, associated with histopatho-
logical stages, has been designed for oral carcinogene-
sis, based on LOH, gene mutations and telomerase reac-
tivation [231]. Recent approaches to identifying genetic 
changes as predictors of malignancy risk for low grade 
oral dysplasia show that LOH at 3p and 9p could serve 

as an initial screening marker for the cancer risk of early 
lesions [306]. Additionally, telomerase reactivation has 
been shown to be an early event of laryngeal and oral 
carcinogenesis, already detectable at the stage of atypical 
hyperplasia in 75% and 43% respectively. However, for 
progression towards invasive SCC other genetic events 
seem to be necessary [225, 226].

Special attention has been recently devoted to molec-
ular genetic studies of potentially malignant lesions in 
an attempt to establish their risk of progression more re-
liably than static conventional histological diagnosis en-
ables. In terms of prognostic value, genetic events such 
as LOH of 3p, 9p21 and 17q 13 and DNA aneuploidy are 
considered a substantial risk of malignant transforma-
tion [344, 381].

Predictive factors of different grades of SILs in 
head and neck carcinogenesis have also been wide-
ly studied at the level of abnormal protein expres-
sion of the oncogenes and tumour suppressor genes 
involved. Overexpression of p16, p21waf1, p27, p53, 
epidermal growth factor receptor (EGFR), and cyclin 
D1 proteins have been examined in an attempt to in-
crease diagnostic sensitivity and predictive values of 
SILs [12, 64, 102, 127, 156, 162, 169, 199, 251, 255, 282, 
363, 369].

Additionally, various proliferation and differentia-
tion markers, including keratins and carbohydrate an-
tigens, are widely used as predictive factors for deter-
mining the biological behaviour of oral and laryngeal 
SILs [297]. The detection of proliferative activity, such 
as the counting of nucleolar organiser regions (Ag-
NORs) and immunohistochemical labelling for prolif-
erating cell nuclear antigen (PCNA) and Ki-67 antigen 
are useful adjuncts to light microscopy and may pro-
vide predictive information on the clinical outcome of 
SILs in the larynx and oral cavity [73, 129, 181, 251, 279, 
357, 394].

The expression of lectins and cytokeratins, particu-
larly those of low molecular weight, has been shown to 
be a good marker of epithelial maturation in normal and 
pathologic conditions, and may thus facilitate a more 
precise evaluation of SIL [152, 182, 229, 365].

1.2.7 Treatment and Prognosis

1.2.7.1 Oral Cavity and Oropharynx

Surgical excision, performed either classically with 
a cold knife or a CO2 laser, is the treatment of choice 
for oral SILs. However, in highly suspicious lesions as 
in OE on the floor of the mouth, an incisional biopsy is 
always the preferred method for establishing a micro-
scopic diagnosis. Surgical treatment is only the begin-
ning of therapy for such lesions; the long-term follow-
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up and avoidance of exposure to known risk factors is 
important due to the risk of malignant transformation 
[47, 263, 334]. Recurrences of high-risk SILs are not in-
frequent events, being reported in 18% of lesions that 
had been excised with free surgical margins [366]. If the 
size or other clinical obstacles make surgical treatment 
of oral SILs difficult, various antioxidants, such as beta-
carotene and the retinoids, are most commonly used for 
chemoprevention [191].

The occurrence of the higher grades (moderate and 
severe dysplasia, atypical hyperplasia) of oral SILs is 
considered the most important risk of SCC develop-
ment. The reported frequency of malignant transforma-
tion of OL ranges from 3.1% [373] to 17.5% [323]. Sever-
al locations of OL, together with histological abnormal-
ities, are linked with higher malignant transformation. 
The floor of the mouth is, thus, the highest risk site, fol-
lowed by the tongue and lip [319].

The clinical appearance of non-homogenous or speck-
led OL may correlate with the likelihood that the lesion 
will show epithelial changes or malignant transforma-
tion. In a study by Silverman and Gorsky the overall ma-
lignant transformation of OL was 17.5%, for the homog-
enous form only 6.6%, and for speckled OL 23.4%. A 
special subtype of OL, PVL, was found to develop SCC 
in 70.3% of patients [322]. Compared with OL, OE has 
significantly worse biological behaviour, with 51% pro-
ceeding to malignant transformation [319].

1.2.7.2 Larynx

The main task of the pathologist dealing with laryn-
geal SILs is to separate non-risky or a minimally risky 
from risky changes. Patients with benign hyperplastic 
lesions (simple and basal-parabasal hyperplasia) do 
not require such a close follow-up after excisional bi-
opsies as those with atypical hyperplasia and CIS, al-
though elimination of known detrimental influences 
is advised [125, 150]. Diagnosis of atypical hyperplasia 
in laryngeal lesions requires close follow-up and often 
repeated histological assessment to detect any possible 
persistence or progression of the disease [125, 150, 178, 
181]. Patients with CIS may require more extensive sur-
gical treatment or radiotherapy, although this is con-
troversial [79, 181, 254, 299, 336].

The histopathologic degree of severity of larynge-
al SILs is still used as the most reliable predictive fac-
tor [39, 125, 150, 178, 181, 239]. The frequency of sub-
sequent malignant alteration markedly increases from 
squamous (simple) and basal-parabasal (abnormal) hy-
perplasia (0.9%), compared with atypical hyperplasia 
(11 %) [150]. Barnes’s review of the literature shows that 
the risk of SCCs developing in mild, moderate and se-
vere laryngeal dysplasia ranges from 5.5% to 22.5% and 
28.4% respectively [20].

1.3 Invasive Squamous Cell Carcinoma

1.3.1 Microinvasive Squamous 
Cell Carcinoma

ICD-O:8076/3
Microinvasive   squamous cell carcinoma (SCC) is a SCC 
with invasion beyond the epithelial basement membrane, 
extending into the superficial stroma. There is little con-
sensus among pathologists on the maximum depth of 
invasion in microinvasive SCCs, but it generally ranges 
from 0.5 mm [20] to 2 mm [77]. The depth of invasion 
must be measured from the basement membrane of the 
adjacent (non-neoplastic) surface epithelium, because of 
the great variations in epithelial thickness.

Microinvasive SCC is a biologically malignant lesion 
capable of gaining access to lymphatic and blood ves-
sels, which may result in metastases. However, metas-
tases are rare in microinvasive SCCs and the prognosis 
is excellent. Studies on SCCs of the floor of the mouth 
have shown that there is little or even no metastatic po-
tential for SCCs penetrating less than 2 mm beyond the 
basement membrane, and a substantially higher risk of 
metastases in more deeply invasive SCCs at this site [74, 
77, 246]. The prognosis is also excellent in microinvasive 
SCCs of the laryngeal glottis because of the poor lym-
phatic and vascular network in this location. Some au-
thors have therefore recommended more conservative 
treatment of these lesions, such as endoscopic removal, 
with a careful follow-up [80, 308, 341].

The reliable diagnosis of microinvasive SCC can only 
be made with certainty if the whole lesion is examined. 
It should not be made in small, tangentially cut biopsy 
specimens.

1.3.2 Conventional  Squamous 
Cell Carcinoma

ICD-O:8070/3
Squamous cell carcinoma (SCC) is a malignant epithe-
lial tumour with evidence of squamous differentiation 
such as intercellular bridges and keratin formation. It 
originates from the surface squamous epithelium, or 
from ciliated respiratory epithelium that has undergone 
squamous metaplasia [242].

Squamous cell carcinoma of the head and neck is the 
sixth most prevalent cancer worldwide, accounting for 
5% of all new cancers, with a global annual incidence 
of 500,000 [42]. The vast majority of SCCs are the con-
ventional type of SCC, accounting for more than 90% 
of cases. The remaining cases belong to the variants of 
SCC, which will be discussed later in this chapter.

Squamous cell carcinoma of the head and neck oc-
curs most frequently in the oral cavity and lip, in the 
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oropharynx, larynx and hypopharynx. Less frequent-
ly, it arises in the nasopharynx, nasal cavities and pa-
ranasal sinuses. The predilection sites in the oral cav-
ity are the lateral tongue and f loor of the mouth. In 
the oropharynx, the most commonly involved sites are 
the base of the tongue and the tonsils. In the larynx, 
there are geographic differences in the topographic 
distribution, the glottis being the most frequent loca-
tion in some countries, and the supraglottis in others 
[20, 117].

1.3.2.1 Aetiology

 Smoking and  alcohol abuse are the greatest risk factors 
for the development of SCCs of the head and neck. Much 
attention has been paid to the possible role of viral in-
fection, particularly the Epstein-Barr virus (EBV), and 
the human papillomavirus (HPV), in the pathogenesis 
of the head and neck carcinoma.

The EBV is aetiopathogenetically strongly related to 
nasopharyngeal carcinomas [265], and to rare cases of 
lymphoepithelial carcinoma of the salivary glands [153, 
160]. HPV has been aetiologically linked to SCCs of the 
tonsil [97, 214]. Apart from tonsillar SCC and nasopha-
ryngeal SCC, it appears that EBV and HPV play little, if 
any, role in the pathogenesis of SCCs in other locations 
in the head and neck [93, 153, 227, 392].

1.3.2.2 Pathologic Features

The macroscopic appearance of invasive SCCs is vari-
able, and includes flat lesions with a well-defined, raised 

edge, polypoid exophytic and papillary lesions, as well 
as endophytic infiltrative lesions. The surface of the tu-
mour is frequently ulcerated.

Microscopically, SCCs are characterised by an inva-
sive growth and evidence of squamous differentiation. 
Invasive growth is manifested by interruption of the 
basement membrane and the growth of islands, cords, 
or single (dyscohesive) tumour cells in the subepitheli-
al stroma; large tumours may invade deeper structures, 
i.e. muscle, cartilage and bone. Perineural invasion and 
invasion of lymphatic and blood vessels may be pres-
ent and are reliable proof of invasive cancer. Squamous 
differentiation is demonstrated by intercellular bridges 
and/or keratinisation, with keratin pearl formation.

Immunohistochemically, SCCs express epithelial 
markers, such as cytokeratins and epithelial membrane 
antigen (EMA). The patterns of expression of cytokera-
tin subtypes are related to the degree of SCC differentia-
tion and to the degree of keratinisation [229].

The pattern of cytokeratin expression in low-grade 
SCCs is similar to that observed in non-neoplastic squa-
mous epithelium, and is characterised by medium and 
high molecular weight cytokeratins, and the lack of ex-
pression of the low molecular weight cytokeratins. High-
grade SCCs tend to lose the expression of medium and 
high molecular weight cytokeratins and express low mo-
lecular weight cytokeratins [229].

Of the various cytokeratin subtypes, cytokeratins 8, 
18 and 19, recognised by the antibody CAM5.2, could 
be used as an indicator of malignant transformation. 
In a study by Mallofré et al., 40% of SCCs were positive 
for CAM5.2, but it was never positive in non-neoplas-
tic squamous epithelium [229]. In poorly differentiated 
SCCs, expression of vimentin may appear [367].

Fig. 1.13. a Well-diff erentiated squamous cell carcinoma. b Mod-
erately diff erentiated squamous cell carcinoma. c Poorly diff eren-
tiated squamous cell carcinoma

a b c
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1.3.2.3   Grading

 Squamous cell carcinomas are traditionally graded into 
well-, moderately, and poorly differentiated SCC. The 
criteria for grading are: the degree of differentiation, 
nuclear pleomorphism and mitotic activity. Well-dif-
ferentiated SCCs closely resemble normal squamous 
epithelium and contain varying proportions of large, 
differentiated keratinocyte-like squamous cells, and 
small basal-type cells, which are usually located at the 
periphery of the tumour islands. There are intercellu-
lar bridges and usually full keratinisation; mitoses are 
scanty (Fig. 1.13a). Moderately differentiated SCCs ex-
hibit more nuclear pleomorphism and more mitoses, in-
cluding abnormal mitoses; there is usually less keratini-
sation (Fig. 1.13b). In poorly differentiated SCCs, basal-
type cells predominate, with a high mitotic rate, includ-
ing abnormal mitoses, barely discernible intercellular 
bridges and minimal, if any, keratinisation (Fig. 1.13c). 
Although keratinisation is more likely to be present in 
well- or moderately differentiated SCCs, it should not be 
considered an important histological criterion for grad-
ing SCCs.

1.3.2.4 Invasive Front

Tumour growth at the  invasive front (tumour–host in-
terface) shows an expansive pattern, an infiltrative pat-
tern, or both. An expansive growth pattern is character-
ised by large tumour islands with well-defined pushing 
margins, whereas an infiltrative pattern is characterised 
by small scattered irregular cords or single tumour cells, 
with poorly defined infiltrating margins. It has been 
demonstrated that the growth pattern at the invasive 
front has prognostic implications: an infiltrative pattern 
is associated with a more aggressive course and poorer 
prognosis than an expansive pattern [57, 58, 76, 382].

1.3.2.5 Stromal Reaction

Invasive SCCs are almost always associated with a des-
moplastic  stromal reaction, which consists of prolifera-
tion of myofibroblasts, excessive deposition of extra-
cellular matrix and neovascularisation [63, 94, 221]. In 
our experience, desmoplastic stromal reaction is pres-
ent only in invasive SCCs and never in SILs, regardless 
of their grade, and may be considered as an additional 
marker of invasion [395, 396].

Desmoplastic stromal reaction tends to be pro-
nounced in well- and moderately differentiated SCCs 
and weak or absent in poorly differentiated SCCs and in 
lymphoepithelial carcinomas. The intensity of desmo-
plasia is inversely related to the density of stromal lym-
phocytic infiltration. In SCCs with marked desmopla-

sia, lymphocytic infiltration is focal and scarce, while 
intense lymphocytic infiltration is found in SCCs with 
little or no desmoplasia.

1.3.2.6  Differential Diagnosis

The diagnosis of SCC must be confirmed by a biopsy, 
which must be taken from the clinically most suspicious 
area, avoiding the central necrotic area. In well-orient-
ed, adequate biopsy samples, the diagnosis does usually 
not present a diagnostic problem, as evidence of invasive 
growth and of squamous differentiation is easily found.

However, well-differentiated SCCs must be distin-
guished from verrucous carcinomas and papillary SCCs, 
as well as from benign conditions, such as pseudoepithe-
liomatous hyperplasia. Verrucous carcinomas lack atyp-
ia, which are always present in SCCs. Papillary SCCs are 
characterised by papillae formation. which is not the 
prevailing feature in conventional SCCs.

Pseudoepitheliomatous hyperplasia is a benign con-
dition associated with granular cell tumours, mycot-
ic infection or tuberculosis. It consists of deep irregular 
tongues and rete pegs, but there are no abnormal mito-
ses or atypia, as in SCCs. Identifying the associated con-
dition (granular cell tumour or infection) may be help-
ful in establishing the diagnosis of pseudoepithelioma-
tous hyperplasia.

Poorly differentiated SCCs must be differentiated 
from malignant melanomas, malignant lymphomas, 
neuroendocrine carcinomas, adenocarcinomas, and ad-
enosquamous carcinomas. The correct diagnosis is best 
achieved by the use of appropriate immunohistochem-
istry and special stains for the demonstration of mucin 
production.

Malignant melanomas are distinguished from SCCs 
by the expression of S-100, HMB-45 and melan-A. Neu-
roendocrine carcinomas express neuroendocrine mark-
ers (synaptophysin, chromogranin) and do not show ev-
idence of squamous differentiation, while SCCs do not 
express neuroendocrine markers. Malignant lympho-
mas are differentiated from SCCs by the presence of leu-
kocyte common antigen, and markers of B- or T-cell 
differentiation. Adenocarcinomas and adenosquamous 
carcinomas can be distinguished from SCCs by the pres-
ence of glands and mucin secretion within the tumour 
cells.

1.3.2.7  Treatment and Prognosis

Squamous cell carcinomas of the head and neck have 
an overall death risk of 40% [328]. The most important 
prognostic factor is the TNM stage based on the size of 
the primary tumour, the presence of regional lymph 
node metastases, and distant metastases [332].
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Additional important prognostic features are: local-
isation and depth of the tumour [74, 77, 130, 233, 246], 
presence of extracapsular spread in lymph node metas-
tases [85, 109, 155, 335], and pattern of tumour growth at 
the invasive front [57, 58, 76, 382].

The prognostic value of some other parameters, i.e. 
differentiation of the tumour [166, 280, 376] and DNA 
ploidy [23, 98, 350, 378], is controversial.

The treatment of choice is complete excision of the 
tumour. For small tumours at some locations, such as 
the glottic larynx, the primary treatment is radiation. In 
large tumours, surgery is usually followed by radiother-
apy. Patients with advanced, unresectable tumours, with 
or without metastases, are treated by concurrent chemo-
therapy and radiotherapy [117].

1.3.3  Spindle Cell Carcinoma

ICD-O:8074/3
 Spindle cell carcinoma (SpCC) is a biphasic tumour 
composed of conventional SCC and a malignant spindle 
cell component. Synonyms for SpCC are sarcomatoid 
carcinoma, carcinosarcoma, collision tumour and pseu-
dosarcoma.

It has been described in various sites of the body in-
cluding the upper and lower respiratory tract, breast, 
skin, urogenital and gastrointestinal tracts, and salivary 
glands [31]. In the head and neck, SpCC occurs most fre-
quently in the larynx [36, 108, 213, 356] and oral cavi-
ty [13, 96, 304], followed by the skin, tonsils, sinonasal 
tract and the pharynx [13, 375].

The histogenesis of this tumour is controversial, but 
there is mounting evidence that SpCC is a monoclonal 
neoplasm originating from a non-committed stem cell 

giving rise to both epithelial and mesenchymal compo-
nents [66, 354].

1.3.3.1 Aetiology

Similar to conventional SCCs, SpCCs have been aetio-
logically related to cigarette smoking and alcohol con-
sumption [356]. It has been suggested that SpCCs may 
develop after radiation exposure; however, some authors 
believe that this is not a major aetiologic factor [356]. 
The reported incidence of radiation-induced SpCCs of 
the head and neck is between 7.7 and 9.1%; they develop 
after a latent period of 1.2 to 16 years after radiation ex-
posure [210, 356].

1.3.3.2 Pathologic Features

Macroscopically, SpCCs are usually exophytic polypoid 
or pedunculated tumours, with frequent surface ulcer-
ation. Less often, SpCCs manifest as sessile, endophytic 
or ulcero-infiltrative tumours [31, 356].

Microscopically, SpCCs consist of a SCC component 
and a spindle cell component. The former is represent-
ed by in situ carcinoma or by an invasive SCC, and is of-
ten small, requiring multiple sections for demonstration 
(Fig. 1.14a) [210].

The spindle cell component usually forms the bulk 
of the tumour. Spindle cells are often pleomorphic, with 
large hyperchromatic nuclei, prominent nucleoli, and 
numerous mitoses (Fig. 1.14b). They are arranged in fas-
cicles or whorls and can assume many histologic pat-
terns, the most common being that of a malignant fi-
brous histiocytoma or fibrosarcoma [213, 356]. Foci of 

Fig. 1.14. Spindle cell carcinoma. a Squamous cell carcinoma in 
association with pleomorphic spindle cells. b Pure spindle cell 

a b c

component: pleomorphic cells with large hyperchromatic nuclei. c 
Positive staining for cytokeratin in spindle cells
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osteosarcomatous, chondrosarcomatous, or rhabdosar-
comatous differentiation may be present, particularly 
in patients who had been previously treated by radio-
therapy [203, 213, 356]. Sometimes, only spindle cells 
are present; in such cases, a SpCC can be mistaken for 
a true sarcoma.

However, occasional cases of SpCC may be less cel-
lular, closely resembling a reactive fibroblastic prolifer-
ation and can thus be mistaken for a pseudosarcoma-
tous reaction in a SCC or for radiation-induced stromal 
atypia [13].

Metastases usually contain SCCs alone or both SCC 
and spindle cell components, and rarely, only a spindle 
cell component [205, 232, 340].

Electron microscopy has revealed evidence of epithe-
lial differentiation in spindle cells, such as desmosomes 
and tonofilaments [33, 151, 349, 391].

Immunohistochemically, tumour cells in SpCC often 
express epithelial and mesenchymal markers; moreover, 
keratin and vimentin coexpression has been observed 
on individual tumour cells [241, 391]. Cytokeratin ex-
pression can be demonstrated in spindle cells in 40–
85.7% of cases (Fig. 1.14c), depending on the number of 
antikeratin antibodies used [96, 241, 329, 349, 360, 391]. 
The most sensitive/reliable epithelial (keratin) markers 
for SpCC seem to be keratin (AE1/AE3, K1) K1, K18 and 
epithelial membrane antigen (EMA) [356].

Spindle cells always express vimentin and often oth-
er mesenchymal filaments, such as myogenic markers 
(smooth muscle actin, muscle specific actin, desmin). 
The presence of S-100 protein has been reported in rare 
cases of SpCC [356]. SpCCs do not express glial-fibril-
lary acid protein (GFAP), chromogranin or HMB-45 
[356]. p63 has been recently suggested as an alternative 
epithelial marker in SpCCs [213a].

1.3.3.3  Differential Diagnosis

The diagnosis of a SpCC is based on the demonstration 
of an invasive or in situ SCC and a malignant spindle cell 
component. However, when a SCC component cannot 
be demonstrated, the diagnosis is more difficult, and the 
SpCC must be distinguished from a number of benign 
and malignant processes, such as spindle cell sarcomas, 
nodular fasciitis, inflammatory myofibroblastic tumour 
and malignant melanoma.

In the head and neck, true sarcomas (with the exclu-
sion of chondrosarcomas) and benign mesenchymal tu-
mours are very rare; if present, they are usually located 
in deep structures [356]. It is therefore a general view 
that in the mucosa of the upper aerodigestive tract a ma-
lignant spindle cell tumour is probably a SpCC and not 
a sarcoma.

Negative reaction for S-100 protein and HMB45 helps 
to distinguish SpCCs from malignant melanomas [96].

1.3.3.4 Treatment 
and Prognosis

Wide surgical excision, alone or with radical neck 
dissection is the most successful treatment for SpCC. 
Radiation therapy is generally considered less effec-
tive.

The prognosis is similar to that for conventional 
SCCs and depends on the location of the tumour and the 
stage: glottic SpCCs have a good prognosis, while SpCCs 
in the oral cavity and paranasal sinuses behave more ag-
gressively [29, 31]. Prognostic significance has been also 
suggested for the gross appearance of the tumour, i.e. 
polypoid lesions having a better prognosis than flat ul-
cerative tumours [375].

The reported 5-year survival is between 63 and 
94%; the overall lethality of the tumour is 30–34% [29, 
356].

1.3.4 Verrucous Carcinoma

ICD-O:8051/3
 Verrucous carcinoma (VC; Ackerman’s tumour) is a 
variant of well-differentiated SCC that was originally 
described by Ackerman in 1948 [5]. It is characterised 
by an exophytic warty growth that is slowly but locally 
invasive and can cause extensive local destruction if left 
untreated. It rarely, if ever, metastasises.

The majority of VCs (75%) occurs in the oral cavity 
and 15% in the larynx. In the oral cavity, the buccal mu-
cosa and gingiva are most frequently involved, and in 
the larynx, the most frequent site of occurrence is the 
vocal cords. It rarely occurs in other locations in the 
head and neck, such as the nasal cavity, sinonasal tract 
and nasopharynx. It has been also described elsewhere 
in the body, i.e. the skin, anus, genitalia, urinary bladder 
and oesophagus [339].

1.3.4.1 Aetiology

Verrucous carcinomas have been aetiologically related 
to the use of chewing tobacco or snuff. The habitual 
chewing of “pan”, a mixture of betel leaf, lime, betel 
nuts and tobacco has been implicated in the high inci-
dence of VC of the oral cavity in India [197]. However, 
tobacco usage is not a reasonable explanation for VC in 
the skin, genitourinary tract and other non-aerodiges-
tive sites [107].

A possible aetiologic factor is also human papilloma-
virus (HPV), as HPV types 16 and 18, and rarely 6 and 
11, have been found in some, but not all cases of VC [52, 
56, 116, 172, 190].
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1.3.4.2 Pathologic Features

Macroscopically, VC usually presents as a large, broad 
based exophytic tumour with a white keratotic and 
warty surface. On the cut surface, it is firm or hard, tan 
to white, and may show keratin-filled surface clefts. It is 
usually large by the time of diagnosis, measuring up to 
10 cm in its greatest dimension.

Microscopically, VCs consist of thickened club-
shaped filiform projections lined with thick, well-differ-
entiated squamous epithelium with marked surface ke-
ratinisation (“church-spire” keratosis). The squamous 
epithelial cells in VCs are large [71] and lack the usual 
cytologic criteria of malignancy. Mitoses are rare, and 
are only observed in the suprabasal layer; there are no 
abnormal mitoses. VCs invade the subjacent stroma 
with well-defined pushing rather than infiltrative bor-
ders (Fig. 1.15). A lymphoplasmacytic inflammatory re-
sponse is common in the stroma.

Hybrid (mixed) tumours also exist composed of VC 
and conventional well-differentiated SCC; the reported 
incidence for the oral cavity and the larynx is 20 and 
10% [274] respectively. It is important to recognise such 
hybrid tumours as foci of conventional SCC in an other-
wise typical VC indicate a potential for metastasis. Orvi-
das et al. reported that a patient with a hybrid carcinoma 
of the larynx died of the disease [274]. Patients with hy-
brid carcinomas must be treated aggressively as if they 
had conventional SCCs [274].

Verrucous carcinoma is characterised by a high fre-
quency of initial misdiagnosis; Orvidas et al. report-
ed a series of 53 laryngeal VCs; 16 out of 31 patients 
(52%) had received an incorrect diagnosis of a benign 
lesion [274]. This emphasises the need for close coop-
eration between the pathologist and the clinician in or-
der to establish the diagnosis of VC. An adequate, full-
thickness biopsy specimen must be taken when a clini-

cian suspects a VC [274]; moreover, multiple biopsies 
may be needed to rule out a conventional SCC compo-
nent in a VC.

1.3.4.3  Differential Diagnosis

Differential diagnosis includes verrucous hyperplasia, 
well-differentiated SCC, papillary SCC, and squamous 
papilloma.

Invasion below the level of the basal cell layer of the 
neighbouring normal squamous epithelium distinguish-
es VC from verrucous hyperplasia. Whether this feature, 
however, adequately discriminates between VC and ver-
rucous hyperplasia is debatable, as verrucous hyperpla-
sia could be an exophytic form of VC as well [327].

Lack of atypia helps to rule out the conventional SCC 
and papillary SCC. The VC also lacks the well-formed, 
wide papillary fronds of a squamous cell papilloma.

An additional feature supporting the diagnosis of 
a VC is the enlarged spinous cells by morphometrical 
analysis [71].

1.3.4.4 Treatment

Verrucous carcinoma may be treated by excision (by la-
ser or surgery), and by radiotherapy. It appears that sur-
gery is a more effective treatment for VC [236, 274]. Ha-
gen et al. reported a 92.4% cure rate for primary surgery 
in patients with laryngeal VC [145]. In contrast, Ferlito 
and Recher reported a 29% cure rate for radiotherapy in 
laryngeal VC [107]. Other studies have shown a 46–57% 
rate of failure for primary radiation therapy in VCs [224, 
243, 353].

Furthermore, early reports suggested anaplastic 
transformation following radiotherapy [95, 107, 145, 

Fig. 1.15. Verrucous carcinoma. a Projec-
tions and invaginations lined by thick, well-
diff erentiated squamous epithelium with 
marked surface keratinisation, invading the 
stroma with well-defi ned pushing margins. 
b Squamous epithelial cells are large and 
lack the usual cytologic criteria of malignan-
cy. Th ere are numerous dyskeratotic cells

a b
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278, 287, 309]. However, recent studies do not support 
this notion. It appears that some of the reported cases of 
transformation of VC to SCC after radiotherapy were of 
mixed (hybrid) tumours. Moreover, similar transforma-
tion can also occur after surgical treatment of VC [237, 
240, 275, 353]. Radiotherapy is now believed to be an ap-
propriate mode of treatment for oral VC [177] and laryn-
geal VC [275].

1.3.4.5 Prognosis

In his original report, Ackerman noted metastasis in the 
regional lymph node in only one of the 31 patients, and 
no distant spread was observed in his series [5]. Further 
studies confirmed his observation that pure VCs do not 
metastasise [107, 274]; cases of VC with metastases were 
really a hybrid carcinoma that had not been detected at 
initial biopsy.

Verrucous carcinomas therefore have a good progno-
sis; the overall 5-year survival rate is 77% [196]. It is im-
portant to recognise hybrid tumours, as foci of a con-
ventional SCC in a VC indicate the potential for metas-
tasis. Orvidas et al. reported that a patient with a hybrid 
carcinoma of the larynx died of the disease [274]. Pa-
tients with hybrid carcinomas must be treated aggres-
sively as if they had a conventional SCC [274].

1.3.5 Papillary Squamous Cell Carcinoma

ICD-O:8052/3
 Papillary squamous cell carcinoma (PSCC) is an uncom-
mon variant of SCC originally described by Crissman et 
al. in 1988 [75]. Its main characteristics are a papillary 
growth pattern and a good prognosis.

In the head and neck,  PSCCs show a predilection for 
the oropharynx, hypopharynx, larynx, and the sinona-
sal tract [75, 99, 110, 161, 343, 355]. They also occur in 
other parts of the body, such as the skin [15], uterine cer-
vix [292], conjunctiva [215], and thymus [209].

1.3.5.1 Aetiology

It has been postulated that human papillomavirus 
(HPV) infection might be an important aetiologic factor 
in PSCCs, similar to squamous papillomas [343]. How-
ever, the reported prevalence of HPV infection in PSCCs 
varies from 0 [75] to 48% [30, 343] and does not differ 
significantly from the reported overall prevalence of 
HPV infection in head and neck SCCs [238]. Therefore, 
the significance of HPV infection in the pathogenesis of 
PSCCs remains unclear.

1.3.5.2 Pathologic Features

Macroscopically, PSCCs present as papillary, friable 
and soft tumours, ranging in size from 2 mm to 4 cm. 
The main histologic feature of PSCCs is the papillary 
growth pattern that comprises the majority of the tu-
mour (Fig. 1.16a). Papillae consist of a central fibrovas-
cular core covered by neoplastic squamous epithelium. 
The covering epithelium may be composed of immature 
basaloid cells or may be more pleomorphic, resembling 
carcinoma in situ (Fig. 1.16b). It is usually non-kerati-
nising or minimally keratinising.

Multiple lesions can be found, consisting either of in-
vasive PSCCs or mucosal papillary hyperplasia. Stromal 
invasion is often difficult to demonstrate in biopsy spec-
imens, and sometimes additional biopsies are needed to 
make the diagnosis of an invasive PSCC. A dense lym-

a b

Fig. 1.16. Papillary squamous cell carci-
noma. a Tumour consists of papillae with a 
central fi brovascular core, covered by neo-
plastic squamous epithelium. b Th e covering 
epithelium is composed of pleomorphic cells 
resembling carcinoma in situ
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phoplasmacellular infiltration is usually present in the 
stroma at the base of the carcinoma, but is scarce within 
the papillae. If no stromal invasion is found, the lesion 
is called papillary atypical hyperplasia, PSCC in situ, or 
non-invasive PSCC [328].

1.3.5.3  Differential Diagnosis

Differential diagnosis includes squamous papilloma, 
VC, and SCC with an exophytic or fungating pattern. 
Papillomas and VCs share with PSCCs similar architec-
ture, but PSCCs are differentiated from both VCs and 
papillomas by the presence of atypia of the squamous 
epithelium covering the papillae. The differentiation 
between exophytic and papillary SCCs can be more dif-
ficult as the histologic criteria for the diagnosis of exo-
phytic SCCs are not clearly defined [30, 355].

1.3.5.4 Treatment and Prognosis

Treatment of PSCCs is similar to that of conventional 
SCCs. Patients with PSCCs are generally believed to have 
a better prognosis than those with conventional SCCs, 
although reports in the literature are controversial [343, 
355]. It appears that, because of a relatively small num-
ber of cases published in the literature, PSCCs possibly 
remain the least understood of the several variants of 
SCC of the head and neck [30].

1.3.6 Basaloid Squamous Cell Carcinoma

ICD-O:8083/3
A   basaloid squamous cell carcinoma ( BSCC) is a poorly 
differentiated SCC composed of basaloid cells and squa-
mous cell carcinoma, characterised by an aggressive clin-
ical course. It was first described by Wain et al. in 1986 
[372]. It has a predilection for the upper aerodigestive 
tract, but also occurs in other locations such as the uterine 
cervix [140], oesophagus [202], lung [51], and anus [90].

In the upper aerodigestive tract, BSCC shows a pre-
dilection for the hypopharynx (pyriform sinus), base of 
the tongue, and supraglottic larynx [195, 293]; it has also 
been described in the oropharynx [195, 293], oral cavity 
[69, 72, 159] and trachea [277, 312]. The suggested pre-
cursor of the BSCC is a totipotent primitive cell located 
in the basal cell layer of the surface epithelium, or with-
in the seromucinous glands [293, 372].

1.3.6.1 Aetiology

Tobacco and alcohol use are strong risk factors for the 
development of BSCCs [19].

1.3.6.2 Pathologic Features

Macroscopically, the tumour usually appears as a white, 
firm, poorly defined, exophytic, polypoid, and centrally 
ulcerated mass with peripheral submucosal infiltration 
[21].

Microscopically, BSCCs are composed of small, close-
ly packed basaloid cells, with hyperchromatic nuclei with 
or without nucleoli, and scant cytoplasm (Fig. 1.17a). 
The tumour grows in a solid pattern with a lobular con-
figuration, with a frequent peripheral palisading of nu-
clei. Large central necroses of the comedo type are fre-
quent. Distinctive features of BSCCs that are not found 
in conventional SCCs are small cystic spaces contain-
ing para aminosalicylate (PAS)- and Alcian blue-posi-
tive material and focal stromal hyalinisation [19, 372].

BSCCs are always associated with an SCC compo-
nent, which can present either as an in situ or inva-
sive SCC. The invasive SCC is usually located superfi-
cially, and is typically well- to moderately differentiat-
ed. It may also present as focal squamous differentiation 
within the basaloid tumour islands. The transition be-
tween the squamous cells and the basaloid cells is of-
ten abrupt (Fig. 1.17b), or there may be a narrow zone of 
transition.

If there is extensive ulceration, only dysplastic chang-
es may be identifiable in the intact surface epithelium 
[19, 21]. Rarely, BSCCs exhibit a malignant spindle cell 
component [21, 250]. Metastases may demonstrate basa-
loid carcinoma, squamous carcinoma, or both [21].

By electron microscopy, desmosomes and tonofila-
ments were demonstrated in basaloid cells and in squa-
mous cells. There were no neurosecretory granules, 
myofilaments or secretory granules [154, 372].

Immunohistochemically, BSCCs express keratin and 
epithelial membrane antigen, but the percentage of posi-
tive cells varies among different reports. It is advised to 
use a cocktail of keratin antibodies (i.e. CAM 5.2, AE-
1-AE3) to avoid false-negative results [21]. Some cases 
express carcinoembryonic antigen and neuron-specif-
ic enolase [19, 195, 318], while expression of S-100 pro-
tein, vimentin and muscle-specific actin varied among 
different reports. Vimentin was negative in some stud-
ies [69, 195], while Barnes et al. [21] described positive 
staining in the majority of basaloid cells, with a peculiar 
pattern of staining, forming a delicate perinuclear rim. 
Varying results have also been reported for S-100 immu-
noreactivity. Some authors described focal immunore-
activity in a few cases [19, 21], while others did not find 
any S-100-positive tumour cells [69, 195, 248]. However, 
most cases displayed numerous S-100-positive dendrit-
ic cells intermingled with the tumour cells [9, 21, 195, 
248]. BSCCs do not express chromogranin, synaptophy-
sin and GFAP [19, 21, 195].
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1.3.6.3  Differential Diagnosis

Differential diagnosis includes neuroendocrine carci-
noma, adenoid cystic carcinoma, adenocarcinoma and 
adenosquamous carcinoma.

Neuroendocrine carcinomas express various neuro-
endocrine markers that help to distinguish neuroen-
docrine carcinomas from BSCCs. However, as 60–75% 
of cases of BSCC have been reported to express neu-
rone-specific enolase [19, 65, 318] the application of oth-
er neuroendocrine markers, including chromogranin, 
CD56, and synaptophysin, is advised [19, 65].

Adenoid cystic carcinomas, especially the solid vari-
ant, may resemble BSCCs but adenoid cystic carcinomas 
rarely show squamous differentiation (Fig. 1.17C). Im-
munohistochemistry may also be helpful: tumour cells 
in adenoid cystic carcinomas express S-100 protein and 
vimentin, while tumour cells in BSCCs usually do not 
express either of the two markers [21, 195].

Adenocarcinomas and adenosquamous carcino-
mas can be distinguished from BSCCs by the presence 

of gland formation and mucin secretion within the tu-
mour cells.

1.3.6.4 Treatment and Prognosis

A BSCC is an aggressive, rapidly growing tumour charac-
terised by an advanced stage at the time of diagnosis and 
a poor prognosis. Metastases to the regional lymph nodes 
have been reported in two-thirds of patients [19, 195, 277, 
293], and distant metastases involving lungs, bone, skin 
and brain in 37–50% of patients [19, 195, 293].

It is generally believed that BSCCs are more aggres-
sive than conventional SCCs [103, 108, 195, 372, 377]. 
However, some studies indicate that BSCCs exhibit be-
haviour similar to that of high-grade conventional SCCs 
of the head and neck [19, 134, 222, 376].

The treatment of choice is radical surgical excision 
and, because of early regional lymph node and distant 
visceral metastases, radical neck dissection and supple-
mentary radio- and chemotherapy [21, 372, 375].

Fig. 1.17. Basaloid squamous cell carcino-
ma. a Closely packed basaloid cells with hy-
perchromatic nuclei and scant cytoplasm, 
with focal peripheral palisading of nuclei. 
b Abrupt transition between squamous and 
basaloid cells. c Focal squamous diff erentia-
tion in adenoid cystic carcinoma. Courtesy 
of Dr. Pieter J. Slootweg

a b

c



22 N. Gale · N. Zidar

1

1.3.7 Adenoid Squamous Cell Carcinoma

ICD-O:8075/3
 Adenoid squamous cell carcinoma ( adenoid SCC) is an 
uncommon histopathologic type of SCC that was first 
recognised by Lever in 1947 [211]. It resembles an ordi-
nary SCC, but because of the acantholysis of malignant 
squamous cells, pseudoluminae are formed, creating 
the appearance of glandular differentiation. There is no 
evidence of true glandular differentiation or mucin pro-
duction.

Adenoid SCC has been referred to by a variety of 
names such as  pseudoglandular SCC,  acantholytic SCC, 
SCC with gland-like features and adenoacanthoma.

In the head and neck it arises most frequently in the 
skin (especially in sun-exposed areas) [259, 260], and 
less frequently in mucosal sites of the upper aerodiges-
tive tract, including the lip, oral cavity, tongue and naso-
pharynx [27, 37, 105, 135, 173, 348, 375, 388].

1.3.7.1 Pathologic Features

Adenoid SCCs are composed of islands and cords of 
keratinising SCC; because of the acantholysis of neo-
plastic cells, pseudoglandular (adenoid) structures 
are formed that have central lumina containing de-
tached acantholytic neoplastic cells, necrotic debris, 
or they may be empty (Fig. 1.18a). The conventional 
squamous cell carcinoma component is nearly always 
present.

Acantholysis may lead to the formation of anasto-
mosing spaces and channels, thus mimicking an an-
giosarcoma (Fig. 1.18b). This variant of adenoid SCC is 
termed pseudovascular adenoid SCC or angiosarcoma-

like SCC, and has been reported in the skin of the head 
and neck [260], as well as in other organs, such as breast 
and lungs [18].

Immunohistochemically, adenoid SCCs are positive 
for epithelial markers, such as cytokeratins and epithe-
lial membrane antigen (EMA); it may also express car-
cinoembryonic antigen (CEA) and vimentin [105].

Ultrastructural analysis revealed hemidesmosomes 
and attached tonofilaments, with no glandular features, 
thus supporting the squamous origin of the adenoid 
SCC [388].

1.3.7.2 Differential Diagnosis

Adenoid SCCs must be differentiated from adenocarci-
nomas, particularly adenoid cystic carcinomas, adeno-
squamous carcinomas, and mucoepidermoid carcino-
mas. This is best achieved by demonstrating that there 
is no true gland formation and that stains for mucin are 
negative in adenoid SCCs.

Differential diagnosis also includes angiosarcoma, 
but immunohistochemistry helps to distinguish be-
tween the two tumours. Angiosarcomas typically ex-
press vascular antigens (CD31, CD34, von Willebrand 
factor) that are negative in adenoid SCCs. Cytokeratin, 
however, may also be positive in some angiosarcomas 
[139].

1.3.7.3 Treatment and Prognosis

Treatment and prognosis are similar to those for adenoid 
SCCs and conventional SCCs. Some authors, however, 
believe that adenoid SCCs have aggressive behaviour 

Fig. 1.18. Adenoid squamous cell carcinoma. a Islands of squa-
mous cell carcinoma with pseudoglandular (adenoid) structures 

a b

due to acantholysis of neoplastic cells. b Anastomosing spaces and 
channels mimicking an angiosarcoma.
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and a worse prognosis than conventional SCCs [27, 105, 
348, 388], but the number of patients reported so far is 
too small to draw firm conclusions [328].

1.3.8 Adenosquamous Carcinoma

ICD-O:8560/3
 Adenosquamous carcinoma (ASC) is a rare malig-
nant epithelial tumour characterised by the presence 
of both SCC and adenocarcinoma, and aggressive be-
haviour. It occurs in various sites, such as the pan-
creas [68], lung [262], uterine cervix [132], prostate 
[310], stomach [44] and breast [305]. In the head and 
neck, it was first reported by Gerughty et al. [131] who 
described a series of 10 patients with nasal, oral and 
laryngeal ASC.

Since then, over 150 cases of ASC of the head and 
neck have been reported; the most frequent site of oc-
currence is the larynx [8, 83, 124, 192], followed by the 
nose and paranasal sinuses [8, 245], oral cavity [8, 192, 
258, 317, 385], upper lip [234], nasopharynx [234], oro-
pharynx [234] and hypopharnyx [83, 234, 313].

The histogenesis of the ASC has not yet been com-
pletely elucidated. Some authors have suggested that it 
originates from the salivary and/or mucoserous glands 
[131] while others favour a surface epithelial derivation 
or a combined glandular and surface epithelial deriva-
tion [83]. However, it is becoming increasingly accept-
ed that the basal cells of the surface squamous epithe-
lium, which are capable of divergent differentiation, are 
the sole origin of ASCs [8, 258, 264, 317].

1.3.8.1 Aetiology

Aetiology has not been defined, but cigarette smoking 
and alcohol consumption probably play an important 
role in the pathogenesis of ASCs, similar to other types 
of SCC in the upper aerodigestive tract [8, 131, 192].

1.3.8.2 Pathologic Features

Adenosquamous carcinomas do not differ macroscopi-
cally from conventional SCCs. Microscopically, they are 
characterised by the presence of both adenocarcinoma 
and SCC. The two components occur in close proxim-
ity, but are generally distinct and separate, and are not 
closely intermingled as in the mucoepidermoid carcino-
ma. The SCC component can present either as an in situ 
or as an invasive SCC, manifesting intercellular bridges, 
keratin pearl formation or dyskeratosis. The adenocar-
cinomatous component is usually located in the deeper 
parts of the tumour; it consists of tubular, alveolar or 
ductular structures (Fig. 1.19).

The presence of intracytoplasmic mucin can be dem-
onstrated by special techniques, such as PAS, Alcian 
blue and Mayer mucicarmine. Necroses and mitoses are 
common [8, 192].

Immunohistochemistry has demonstrated positive 
staining for cytokeratins with high molecular weight 
in both the SCC and the adenocarcinomatous compo-
nents, and positive staining for carcinoembryonic anti-
gen (CEA) and cytokeratins with low molecular weight 
in the adenocarcinomatous component [8, 234].

By electron microscopy, features of both squamous 
and adenocarcinomatous differentiation have been 
demonstrated [41, 164].

1.3.8.3  Differential Diagnosis

Differential diagnosis includes mucoepidermoid car-
cinoma, adenoid SCC, conventional SCC invading the 
normal salivary glands, and necrotising sialometapla-
sia.

It is important to differentiate ASCs from mucoepi-
dermoid carcinomas because ASCs have a worse prog-
nosis than mucoepidermoid carcinomas [131, 192, 313]. 
The histopathologic features favouring the diagnosis of 
ASC are: separate and distinct areas of SCC and adeno-

Fig. 1.19. Adenosquamous carcinoma: squamous cell carcinoma 
in situ and the adenocarcinomatous component in the deeper part 
of the tumour. Th e two components are in close proximity, though 
separate
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carcinomatous components, and the involvement of the 
surface epithelium exhibiting atypical hyperplasia, car-
cinoma in situ, or invasive SCC.

The presence of mucin in true glandular spaces helps 
to distinguish ASCs from adenoid SCCs.

Conventional SCCs invading or entrapping the nor-
mal salivary or mucoserous glands can be confused with 
ASC, especially in small biopsy specimens. In such cas-
es, preservation of lobular gland architecture and lack of 
significant atypia are observed, helping to distinguish 
conventional SCCs from ASCs.

Finally, ASCs must be differentiated from necrotising 
sialometaplasia, which is a benign condition. The histo-
pathologic features suggesting the diagnosis of necrotis-
ing sialometaplasia are: surface ulceration, localisation 
in minor salivary glands, lobular architecture, partial 
necrosis of the salivary gland, and squamous metaplasia 
of the salivary ducts.

1.3.8.4 Treatment and Prognosis

The ASC has a more aggressive course than the conven-
tional SCC [131, 258, 313], with a tendency toward early 
lymph node metastases, frequent local recurrences, and 
occasional dissemination [192]. The reported 5-year 
survival rate is between 13 and 25% [124, 131, 192].

The treatment of choice is radical surgical excision. 
Irradiation alone has had poor results [124, 192, 313]. 
Some reports indicate that radical surgery combined 
with irradiation may improve the survival rate [6].

1.3.9 Lymphoepithelial Carcinoma

ICD-O:8082/3
 Lymphoepithelial carcinoma (LEC) is a poorly differ-
entiated SCC or undifferentiated carcinoma, associ-

ated with dense lymphocytic stromal infiltration. It is 
morphologically indistinguishable from nasopharyn-
geal carcinoma type 3 (WHO classification) [381]. It 
was originally described in the nasopharynx in 1921 
by Regaud and Reverchon [294], and independently by 
Schmincke [315]. Synonyms for LEC include lympho-
epithelioma, nasopharyngeal-type carcinoma, Regaud 
and Schmincke-type lymphoepithelioma, and undif-
ferentiated carcinoma. The specific features of the na-
sopharyngeal carcinoma are extensively discussed in 
Chap. 6.

Apart from the  nasopharynx, it rarely occurs in oth-
er locations in the head and neck, such as the  orophar-
ynx, salivary glands, tonsils, tongue, soft palate, uvu-
la, floor of the mouth, sinonasal tract,  larynx and hy-
popharynx [67, 93, 120, 227, 392], as well as elsewhere 
in the body including the lung, urinary bladder, uterine 
cervix, breast, skin and stomach [113].

1.3.9.1 Aetiology

Nasopharyngeal carcinomas are aetiopathogenetically 
associated with the Epstein-Barr virus (EBV; Fig. 1.20b) 
[265]. Apart from nasopharyngeal carcinomas, EBV has 
been also implicated in the pathogenesis of LECs of the 
salivary glands, as well as undifferentiated carcinomas 
of the stomach, lung and thymus [153, 160]. In contrast, 
it seems that EBV plays little, if any role in the pathogen-
esis of LEC in other locations in the head and neck [93, 
153, 227, 392].

1.3.9.2 Pathologic Features

The LEC is composed of small clusters or aggregates 
(Schmincke pattern) or large syncytial masses (Regaud 
pattern) of cells. Tumour cells have oval or round ve-

Fig. 1.20. Nasopharyngeal carcinoma. 
a Islands of poorly diff erentiated carcinoma 
beneath the surface epithelium, with dense 
lymphocytic infi ltration of the stroma. 
b In situ hybridisation reveals Epstein-Barr 
virus RNA transcripts in the nuclei of all tu-
mour cells

a b
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sicular nuclei, and one to three prominent nucleoli 
(Fig. 1.20a). The cytoplasm is sparse and poorly defined. 
Normal and abnormal mitoses may be numerous. Ne-
croses may be present.

The LEC may exist in two histological forms: as 
a pure LEC and as a mixed form, composed of both 
LEC and conventional SCC; such a mixture has been 
observed both in primary and metastatic tumours 
[227].

The stroma in LECs is densely infiltrated by T lym-
phocytes; stromal inflammatory infiltration may also 
contain plasma cells, follicular dendritic cells and eosin-
ophils.

1.3.9.3  Differential Diagnosis

Differential diagnosis includes malignant lymphoma, 
in particular diffuse large B-cell lymphoma, as well as 
malignant melanoma and rhabdomyosarcoma. Dif-
ferentiation is achieved by the use of appropriate im-
munohistochemical staining. The vast majority of 
LECs are positive for cytokeratin and negative for leu-
kocyte common antigen as well as other lymphocyte 
antigens. Cytokeratin positivity has been reported in 
rare lymphomas [123], but leukocyte common antigen 
positivity in the tumour cells of LECs has not yet been 
reported. A negative reaction to S-100, HMB-45 and 
melan-A helps to differentiate LECs from malignant 
melanomas.

1.3.9.4 Treatment and Prognosis

Lymphoepithelial carcinomas are more aggressive than 
conventional SCCs, with a higher incidence of cervical 
lymph node metastases, and a propensity for distant me-
tastases, mostly to the lung, liver and bones [93, 227]. In 
a series of 34 patients with LECs, 76% of patients had 
lymph node metastases at the time of diagnosis, and 
36% had distant metastases [93].

The LEC is a radiosensitive tumour and radiother-
apy is an appropriate initial therapy for patients with 
LECs. Surgical treatment should be reserved for patients 
with persistent disease after completing radiotherapy. 
In those patients adjuvant chemotherapy is also recom-
mended in an attempt to decrease the rate of distant me-
tastases [93].

1.4  Second Primary Tumours

Patients with SCCs of the upper aerodigestive tract are 
at high risk of developing a second primary tumour 
(SPT) at a separate anatomic site from the index (first) 
tumour. The SPT is synchronous if it is diagnosed 

within 6 months after the index tumour, or metachro-
nous if it is diagnosed more than 6 months after the 
index tumour. Synchronous tumours are simultaneous 
if they are discovered at the same time as the index tu-
mour.

The median prevalence of SPT in patients with an in-
dex tumour in the upper aerodigestive tract is 9% [149, 
291, 337]. The site of the SPT is affected by the site of 
the index tumour. In patients with an index tumour in 
the oral cavity, pharynx and oesophagus, the SPT tends 
to arise in the same location. In patients with index tu-
mours in the larynx, the SPT tends to be located in the 
lungs [174].

The risk of developing an SPT closely correlates with 
the use of tobacco and alcohol abuse, and is more than 
doubled in patients who smoke and drink compared 
with those who do not smoke and drink [207]. Moreover, 
there is a direct dose-dependent relationship between 
tobacco and alcohol exposure and the risk of SPT.

It is now accepted that long-term exposure to tobacco 
and/or alcohol causes extensive and diffuse DNA chang-
es leading to widespread genetic damage or “field cance-
risation” of the whole respiratory tract and the upper di-
gestive tract [324].

The prognosis for patients with SPTs is poor, being 
worse for synchronous SPTs than for metachronous tu-
mours. They generally present with a more advanced T 
stage, and have a much lower 5-year survival than the 
index tumour [291].

It is therefore imperative for a panendoscopy to be 
performed at the time of diagnosis of the index tumour, 
not only as a part of the staging procedure, but also to 
look for an SPT [291].

1.5 Tumour Spread and Metastasis

 Squamous cell carcinomas may spread directly to con-
tiguous structures, as well as via lymphatic and blood 
vessels, giving rise to regional lymph node and distant 
metastases, or  metastases along the nerves. The behav-
iour and spread of SCCs are affected by various fac-
tors, the most important being the site of the primary 
tumour. This has been attributed to the rich vascular 
and lymphatic network in certain areas, such as the 
base of the tongue, where metastatic rates are signifi-
cantly higher than for similar-sized tumours on the 
oral tongue. Similarly, poorly vascularised areas, such 
as the glottis, are associated with a lower rate of metas-
tases [106].

Other factors important for the spread and behav-
iour of SCCs include the size and the differentiation 
of the tumour, as well as poorly defined factors of the 
host, i.e. the immune status and genetic susceptibili-
ty [130].
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1.5.1  Invasion of Lymphatic 
and Blood Vessels

Experimental studies have shown that metastatic pro-
gression is initiated by local invasion: select tumour 
cells are released from the tumour where they gain entry 
to the lymphatic system or circulation, mainly via the 
production of tumour-derived proteolytic enzymes and 
angiogenic factors [220].

Cancer cells commonly invade thin-walled lymphatic 
vessels, capillaries and veins (Fig. 1.21), whereas thicker-
walled arterioles and arteries are relatively resistant. The 
appearance of vascular invasion should not be consid-
ered synonymous with metastasis, because most of the 
tumour cells that enter the lymphatic system and circu-
lation are destroyed [1]. However, the penetration of tu-
mour cells in the lymphatic and blood vessels is asso-
ciated with a high probability of regional lymph node 
and distant metastases. Furthermore, it allows the tu-
mour to spread beyond the apparent margins. The pres-
ence of vascular invasion is therefore associated with 
an increased incidence of recurrence and poor surviv-
al [383].

1.5.2 Perineural Invasion

In perineural invasion, the tumour cells enter the peri-
neural space and spread both proximally and distally 
along the nerve fibre. Even though a perineural spread 
of more than 2 cm is unusual, the travelling of tumour 
cells up to 12 cm away from the primary tumour site 
along the perineural space has been described [101, 
370].

Patients with perineural invasion may be asymptom-
atic, or may experience pain and paresthesia [40]. It ap-
pears that perineural invasion is a poor prognostic sign, 

associated with an increased risk of local recurrence, re-
gional lymph node metastases and decreased survival 
[101, 233, 333, 383].

1.5.3 Regional Lymph Node Metastases

Squamous cell carcinomas of the head and neck have 
a high tendency to metastasise to the regional lymph 
nodes. The localisation and frequency of the lymph node 
metastases depend upon the site and size of the primary 
tumour. Large metastases can be detected clinically by 
examination or using ultrasound or radiographic meth-
ods. Smaller metastases evade clinical detection, but are 
detected by light microscopy [111].

Routine analysis of neck dissection specimens is usu-
ally limited to the examination of a few sections of each 
node stained by haematoxylin-eosin. During such rou-
tine analysis, small metastases can easily be missed. It 
has been demonstrated that with more sensitive tech-
niques, nodal metastases can be detected in 8–20% of 
patients in whom metastases had not been found during 
routine histologic examination [11, 146, 147]. The most 
commonly used sensitive techniques for the detection of 
small metastases are serial section light microscopy, im-
munohistochemistry and molecular analysis [130, 273, 
307, 379].

The prognostic significance of lymph node metas-
tases has been extensively studied. Metastasis in the 
lymph nodes is the most significant adverse prognostic 
factor in head and neck SCCs. The 5-year survival is de-
creased by approximately 50% in patients with lymph 
node metastases compared with patients without nodal 
involvement [10, 25, 320]. The number and size of pos-
itive nodes, their level in the neck and the presence of 
extracapsular spread are the most important prognostic 
parameters for nodal status [10, 85, 109, 230].

1.5.3.1 Extracapsular Spread 
in Lymph Node Metastases

Cancer cells initially lodge in the marginal sinus, and 
then extend throughout the lymph node. Metastases 
may be confined to the lymph node, or may penetrate the 
capsule and infiltrate the perinodal tissue; this pattern 
of growth has been referred to as extracapsular spread 
(ECS). Extracapsular spread is further divided into mac-
roscopic and microscopic ECS [62]; macroscopic ECS is 
evident to the naked eye during the laboratory dissec-
tion of the surgical specimen and is later confirmed by 
histological assessment. It usually involves not only the 
perinodal fibro-adipose tissue, but also the surrounding 
structures. Microscopic ECS is only evident on histo-
logic examination and is usually limited to the adjacent 
perinodal fibro-adipose tissue.

Fig. 1.21. Tumour emboli in a lymph vessel and vein
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Extracapsular spread is a significant predictor of 
both regional recurrence and the development of distant 
metastases resulting in decreased survival [109, 155, 175, 
335, 337]. In some studies, ECS has been shown as a bet-
ter predictor than the resection margins. It has therefore 
been suggested that ECS should be incorporated into the 
staging system for surgically managed patients [380]. 
Some studies, on the contrary, have not confirmed the 
independent prognostic significance of extracapsular 
spread [230, 280].

1.5.3.2 Metastases in the Soft Tissue 
of the Neck

In some patients, an SCC in the soft tissue of the neck is 
found, with no evidence of lymph nodes being present. 
These soft tissue metastases may be the result of either 
total effacement of a lymph node by the SCC, or extra-
lymphatic spread of the SCC [176].

It has been shown that the presence of soft tissue me-
tastases is associated with an aggressive clinical course 
and poor survival [176, 368]. In a study of 155 patients, 
survival was significantly shorter for patients with soft 
tissue metastases than those without nodal metastases 
and those with nodal metastases without extracapsu-
lar spread; it was similar to that for patients with lymph 
node metastases with extracapsular spread [176].

1.5.4 Distant Metastasis

Distant metastases in patients with head and neck can-
cer are usually defined as metastases below the clavicle, 
and may be the result of lymphogenic or haematogenous 
spread. Lymphogenic spread results in distant lymph 
node metastases; the most commonly affected distant 
nodes are the mediastinal, axillary and inguinal nodes 
[7]. Haematogenous spread results in distant metastases, 
most commonly to the lung, liver and bones, followed by 
the skin and brain [84, 157, 198, 208, 337, 362, 387]. Me-
tastases have been also described in the small intestine 
[384], spleen [3] and the cavernous sinus [362].

Distant metastases in head and neck SCCs are in-
frequent, but may occur in the late stages of the dis-
ease, with the reported incidence between 3 and 8.5% 
[337, 387]. Postmortem studies have shown a higher in-
cidence of distant metastases, ranging from 24 to 57% 
[266, 325, 393].

The incidence of distant metastases depends on the 
site of the primary tumour, as well as the initial size of 
the tumour and the presence of nodal metastases [59, 
198, 253]. The highest incidence of distant metastases 
has been reported in hypopharyngeal SCCs, followed by 
the SCCs of the tongue [198].

Most distant metastases become clinically apparent 
2 years after diagnosis of the initial tumour. The average 
survival once distant metastases are diagnosed ranges 
between 4 and 7 months [208].

1.5.5 Micrometastasis

 Micrometastasis is defined as a microscopic deposit of 
malignant cells, smaller than 2–3 mm, that are segre-
gated spatially from the primary tumour [193]. The fate 
of micrometastases is uncertain; the majority of them 
are probably destined for destruction or dormancy, and 
only a small percentage of circulating tumour cells sur-
vive and initiate a metastatic focus [1].

The fundamental characteristic of micrometastasis 
is the absence of a specific blood supply. Micrometas-
tases are thus dependent on passive diffusion for ox-
ygen and nutrient supply. Experimental studies have 
shown that without new blood vessel formation (neo-
angiogenesis), the growth of tumour cells is limited to 
2–3 mm and may remain dormant for months or even 
years. During dormancy, the proliferation is balanced 
by an equivalent rate of cell death by apoptosis. Af-
ter induction of neoangiogenesis, apoptosis is signifi-
cantly reduced, but the proliferation rate remains un-
changed, and the growth of the clinically overt metas-
tasis can occur because of the increased survival of the 
tumour cells [158].

Micrometastases can be detected anywhere in the 
body, but most frequently in the lymph nodes, in the 
surgical margins, in the blood and in bone marrow 
[112]. Their detection can be accomplished by serial sec-
tioning light microscopy, immunohistochemistry, and/
or molecular analysis [35, 112, 130, 146].

The clinical and prognostic implication of microme-
tastases is still uncertain. It has been suggested that re-
sidual micrometastatic tumour cells may increase the 
risk of tumour recurrence, thus resulting in failure of 
the primary treatment. Furthermore, the presence of tu-
mour cells in the blood and/or bone marrow may be an 
indicator of a generalised disease with possible dissemi-
nation to many organs [163]. Several studies have dem-
onstrated that lymph node micrometastases are asso-
ciated with a high risk of recurrence and poor surviv-
al in patients with carcinoma of the breast, oesophagus, 
stomach, colon and lung [163], but few studies have been 
focused on the clinical significance of micrometastases 
in SCCs of the head and neck [112, 379].

It appears that the detection of micrometastases is 
a promising approach that might enable us to identify 
candidates for adjuvant treatment strategies [163]. How-
ever, further studies are needed to define more precise-
ly the clinical implication of micrometastases, as well as 
the most appropriate method for their detection.
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1.6 Molecular Pathology 

of Squamous Cell Carcinoma

Malignant tumours arise clonally from transformed 
cells that have undergone specific genetic alterations in 
tumour suppressor genes and proto-oncogenes [117], as 
well as telomerase re-activation [225, 226, 256]. Loss of 
chromosomal region 9p21 is the most common genetic 
change in head and neck carcinogenesis with conse-
quent inactivation of the p16 gene [168, 169]. A frequent 
event is also mutation of the p53 gene located at 17p13; 
it occurs in approximately 50% of patients with SCCs 
of the head and neck [255, 257, 270]. Loss of retinoblas-
toma gene (Rb1) expression is seen in less than 20% of 
cases, although LOH at 13q14 is present in 60% or more 
of SCCs, suggesting the existence of (an)other tumour 
suppressor gene(s) neighbouring Rb1 [256].

The activation of oncogenes also occurs, such as cyclin 
D1 amplification, which has been described in one-third 
of patients with SCCs of the head and neck, and is asso-
ciated with advanced disease [167, 272]. Amplification of 
other oncogenes, e.g. c-myc and epidermal growth fac-
tor receptor, has also been described in 6–25% of patients 
with SCCs of the head and neck [119, 121, 269], while ras 
mutations probably do not play a significant role in the 
development of head and neck SCCs [119].

 Molecular pathology has significantly deepened our 
insight into genetic alterations occurring in and being 
probably responsible for cancer development. Moreover, 
it offers the opportunity for tissue characterisation, i.e. 
detection of tumour cells, distinction between multiple 
primary tumours and metastatic disease, and the risk of 
progression of premalignant lesions, going beyond mor-
phological techniques that have been used in patholo-
gy until now. The question remains, however, whether 
there is any practical impact of these new techniques re-
garding diagnosis, prognosis and management.

1.6.1 Detecting Tumour Cells

The introduction of methods more sensitive than histol-
ogy for detecting tumour cells in surgical margins and 
lymph nodes could be helpful in obtaining better treat-
ment results for patients with SCCs of the head and neck 
[53, 261, 361]. Their application, however, requires some 
critical remarks.

First, if histology is inadequate for reliable margin as-
sessment, a lot of cases of SCC of the head and neck that 
have been classified as tumour-free after surgery by this 
method should nevertheless show recurrence at the site 
from which the tumour was removed.

Secondly, the usefulness of molecular detection of tu-
mour cells in lymph nodes should be demonstrated by 
transferring patients from the histopathologically as-
sessed N0 stage to the N+ stage. Merely detecting addi-

tional positive nodes in patients already classified as N+ 
is of debatable value.

In the third place, genetically altered cells are not al-
ways tumour cells. The whole epithelial lining of the up-
per aerodigestive tract bears the genetic burden of the 
carcinogenetic agents that cause SCCs and, therefore, 
these cells could have arisen independently from the in-
vasive tumour [50, 268].

Also, there is no uniformity as to what constitutes 
a positive or negative surgical margin [26]. There is a 
broad spectrum of histological appearance between 
normal epithelium and fully developed SCC. If geneti-
cally altered cells are found in areas free of tumour but 
with atypical hyperplasia (severe dysplasia), molecular 
pathology does not provide any information compared 
with conventional microscopical examination.

In a recently published study, the value of molecular 
pathology was compared with traditional histology in 
the assessment of surgical margins and neck nodes in pa-
tients with SCCs of the head and neck [326]. It was found 
that from patients with microscopically positive margins, 
22% had recurrence at the primary site. In contrast, of the 
cases with histologically tumour-free margins, only 4% 
showed recurrence of the tumour at the primary site. The 
authors concluded that conventional histology adequate-
ly identifies patients with SCCs of the head and neck at 
risk of local recurrence, leaving only very limited room 
for improvement using more sophisticated methods.

Regarding the neck, local recurrence was observed 
in 12 out of 107 cases in which a previous neck dissec-
tion was reported to be tumour-free. These neck recur-
rences could be due to the presence of micrometastases 
not detected by microscopy and improved methods for 
detecting them may reduce this number. However, it is 
still uncertain whether micrometastatic disease has the 
same clinical significance as metastatic disease detected 
by conventional methods [104].

The authors concluded that the added clinical value 
of molecular pathology over histology in detecting tu-
mour cells in surgical margins in SCCs of the head and 
neck does not justify the effort. For lymph nodes, such 
an added value is still under discussion [326].

1.6.2 Clonal Analysis

Patients with SCCs of the head and neck are at risk of the 
development of multiple primary SCCs, not only in the 
head and neck region, but also in the lung. Therefore, it 
is not always clear whether a patient who has multiple 
lesions either synchronically or metachronically suffers 
from one single disseminated disease or from multiple 
primary cancers. If all tumour deposits show SCC, his-
tology cannot distinguish between both possibilities 
whereas both situations require different treatment ap-
proaches. If histologically similar tumours differ geneti-
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cally, molecular pathology could be decisive in making 
the distinction. Such a clonal marker should be different 
in different tumours and not subject to alterations dur-
ing tumour progression and metastasis. The p53 gene 
meets these requirements; other markers such as loss 
of heterozygosity analysis are less stable [271, 347, 358, 
359]. Only in tumours lying close to each other p53 mu-
tation analysis may be unreliable as separate tumours 
developing within a single neoplastic field may have the 
same p53 mutation [50]. This, however, does not detract 
from the main value of p53 gene analysis as a tool to dis-
tinguish between lung lesions as distant metastasis from 
SCCs of the head and neck or second primary cancer in 
the lung.

1.6.3 Assessment of Risk 
of Malignant Progression

Squamous cell carcinomas of the head and neck may be 
preceded by premalignant alterations showing epithelial 
changes of varying degrees. Molecular pathology has 
been shown to be helpful in identifying lesions at risk 
of further malignant progression. Chromosomal losses 
at loci 3p and 9p have been shown to occur in mucosal 
lesions that subsequently turned into cancer, but as not 
all of the lesions with these genetic alterations progress, 
other changes also play a role: additional chromosomal 
losses, chromosomal polysomies and p53 protein ex-
pression [204, 306]. Also, suprabasal expression of p53 
protein and the presence of cells with abnormal DNA 
content predict malignant transformation, even in the 
absence of overt morphologic epithelial alterations [82, 
344].

1.6.4 DNA/RNA Profiling 
in Predicting Metastatic Disease

DNA alterations and RNA expression profiles could be 
useful in distinguishing between patients with SCCs of 
the head and neck with and without lymph node metas-
tasis, thus diminishing the number of elective neck dis-
sections in N0 patients. Data on this issue are just begin-
ning to appear. Their application in patient management 
lies in the future [81, 148].
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2.1 Introduction

2.1.1 Embryology

The midface, or area between the upper lip and forehead, 
develops at between 4 and 8 weeks’ gestation [219]. The 
frontal prominence forms during the 4th postovulatory 
week and gives rise to the superior and middle portions 
of the face. The maxillary and nasal swellings form be-
neath the frontal prominence. At the end of the 4th week 
surface thickening of the nasal swellings forms the nasal 
placodes, which are of ectodermal origin and give rise 
to the epithelial lining of the nasal cavity and paranasal 
sinuses. The placodes invaginate, producing the nasal 
pits that become the anterior choanae (nostrils) and, 
less superficially, the primitive posterior choanae. The 
medial nasal and frontal processes give rise to the nasal 
septum, frontal bones, nasal bones, ethmoid sinus com-
plexes and upper incisors. The lateral nasal and maxil-
lary processes fuse to form the philtrum and columella. 
The cartilaginous nasal capsule forms deep to the nasal 
and frontal bones from the chondrocranium (skull base) 
during the 7th and 8th postovulatory weeks. The para-
nasal sinuses develop from the lateral nasal walls at the 
6th foetal week, and their growth continues after birth, 
throughout childhood and adolescence.

2.1.2 Anatomy

The nasal cavities are separated by the nasal septum, 
and limited by a roof, which is formed by the cribriform 
plate of the ethmoid, and a floor, which is formed by the 
hard palate [261]. The lateral walls have three turbinates 
or conchae, and three horizontal spaces, or meatus, on 
each side. The nasolacrimal duct opens in the inferior 
meatus, whereas the middle meatus receives drainage 
from the frontal, anterior ethmoid and maxillary sinus-
es. Below the superior turbinate is the sphenoethmoid 
recess, with the openings of the sphenoid and posterior 
ethmoid sinuses. Each nasal cavity communicates pos-
teriorly with the nasopharynx through the choanae. 
The paranasal sinuses are a group of cavities within the 
corresponding craniofacial bones (maxilla, sphenoid, 
ethmoid and frontal) that communicate with the nasal 
cavities through an ostium.

2.1.3 Histology

The nasal vestibule and skin share a similar histology. 
At the level of the limen nasi, the keratinising squamous 
epithelium gradually changes first to cuboidal or colum-
nar epithelium, and then to ciliated respiratory-type ep-
ithelium, which lines most of the nasal cavity and all the 

paranasal sinuses, with the exception of the roof [261]. 
Numerous goblet cells are interspersed in the respira-
tory-type epithelium. The lamina propria contains sev-
eral seromucous glands, lymphocytes, monocytes, and 
a well-developed vascular network, particularly evident 
in the inferior and middle turbinate. The olfactory epi-
thelium is predominantly made of columnar non-cili-
ated sustentacular cells, with scattered bipolar sensory 
neurons and basal cells.

2.2 Acute and Chronic Rhinosinusitis

2.2.1 Viral Infections (Common Cold)

Infectious  rhinitis is typically  viral and is often referred 
to as the “common cold”. It is more common in children 
than in adults, and the most frequently identified agents 
are rhinovirus, myxovirus, coronavirus and adenovirus 
[67, 271]. Swelling of the mucosa may cause obstruction 
of a sinus ostium, with subsequent secondary bacterial 
infection (acute  bacterial sinusitis). The histologic find-
ings include marked oedema and a non-specific mixed 
inflammatory infiltrate of the lamina propria.

2.2.2 Bacterial Infections

 Bacterial  rhinosinusitis usually follows a viral infection 
or allergic rhinitis, and the most commonly involved 
agents are Streptococcus pneumoniae, Haemophilus 
influenzae and Moraxella catarrhalis [11, 34]. A dense 
inflammatory infiltrate mainly made of neutrophils oc-
cupies the lamina propria. Acute bacterial rhinosinusitis 
usually resolves with antibiotic therapy. Complications 
are rare and include contiguous infectious involvement 
of the orbit or central nervous system.

2.2.3 Allergic Rhinitis

 Allergic rhinitis (hay fever) is part of an inherited syn-
drome, which may also manifest as atopic eczema and 
asthma. In allergic rhinitis, airborne particles, such as 
grass pollens, moulds and animal allergens, are depos-
ited on the nasal mucosa giving rise to acute and chron-
ic reactions. Allergens combine with the IgE antibod-
ies produced by the plasma cells of the nasal mucosa, 
which are avidly bound to the Fc-epsilon receptors on 
mast cells. This triggers degranulation of mast cells and 
releases the inflammatory mediators of the type I hyper-
sensitivity reaction, causing rhinorrhoea and nasal ob-
struction. Microscopically, the nasal mucosa shows nu-
merous eosinophils, abundant plasma and in some cases 
an increased number of mast cells. There is goblet cell 
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hyperplasia of the respiratory epithelium and the base-
ment membrane, which is destroyed in the acute phase, 
appears considerably thickened in the chronic phase.

2.2.4 Atrophic Rhinitis

 Atrophic rhinitis is a chronic inflammation of the nasal 
mucosa of unknown aetiology characterised by progres-
sive nasal mucosal atrophy and by a thick, dense secre-
tion, with a foetid smell and crusting [178]. Multiple 
factors may be involved in the pathogenesis, including 
chronic bacterial infections and nutritional deficiencies. 
Its incidence has markedly decreased in the last centu-
ry, and nowadays most cases are secondary to trauma, 
surgery, granulomatous diseases, infection and radia-
tion exposure [178]. Histologically, there is non-specific 
chronic inflammatory infiltrate, squamous metaplasia 
of the surface epithelium and of glandular excretory 
ducts, and atrophy of mucoserous glands [1, 69].

2.2.5  Hypertrophic Rhinitis

This term is applied to a condition of unknown aetiolo-
gy, characterised by thickening of the sinonasal mucosa 
resulting from chronic inflammatory diseases [28, 71]. 
Frequently, these patients have undergone several sinus 
operations, each time with limited success and subse-
quent recurrence. Recurrent nasal polyposis is often as-
sociated.

2.2.6 Non-Suppurative Chronic Sinusitis

Chronic sinusitis is a complex, multifactorial disorder 
resulting from persistent acute inflammation or repeat-
ed episodes of acute or subacute sinusitis. There are usu-
ally predisposing factors like small sinus ostia, repeated 
episodes of common cold, allergy or acute sinusitis 
determining obstruction of the sinus ostia, reduction 
of ciliary activity (immotile cilia syndrome) and cystic 
fibrosis. The mucosal changes observed are variable 
and include basement membrane thickening, goblet cell 
hyperplasia, oedema of varying extent, inflammation 
(mostly lymphocytes and plasma cells) and polypoid 
change of the mucosa [242].

2.3 Sinonasal Polyps

2.3.1 Allergic Polyposis

 Allergic sinonasal  polyps consist largely of myxoid 
oedematous tissue with pseudocysts containing eo-

sinophilic proteinaceous f luid and infiltrates of in-
f lammatory cells [115]. They are covered by respira-
tory epithelium with variable ulceration, goblet cell 
hyperplasia, squamous metaplasia and thickening of 
the basement membranes. Seromucous glands and 
mucin-containing cysts may also occur. They arise 
most frequently in the ethmoidal region and the upper 
part of the nasal cavity. Allergic polyps usually exhibit 
heavy infiltration by eosinophils (Fig. 2.1a), marked 
thickening of the basement membranes and goblet 
cell hyperplasia. Most sinonasal polyps are of allergic 
origin. Epithelial dysplasia is present in a few cases. 
Granulomas may be present in polyps treated with 
intranasal injection, application of steroids or other 
oily medications.  Atypical fibroblasts with abundant 
cytoplasm, poorly defined cell borders and large pleo-
morphic nuclei are present in a small proportion of 
cases [183]. These atypical cells occur individually 
and are more frequently found close to blood vessels 
(Fig. 2.1b) or near the epithelial surface. Such stromal 
atypia is a reactive phenomenon and it should not be 
confused with sarcoma.

2.3.2 Polyposis in Mucoviscidosis

Nasal polyps in  mucoviscidosis show cystic glands filled 
with inspissated mucoid material and thickening of the 
basement membranes that surround the glands [22, 
189]. Some other polyps are of infective or chemical ae-
tiology. The histological appearances of nasal polyps do 
not always correlate well with their aetiology.

2.3.3 Polyposis 
in Immotile Cilia Syndrome 
and Kartagener’s Syndrome

 Immobile cilia syndrome (or primary ciliary dyski-
nesia) is a genetic disease affecting ciliary movement 
and resulting in respiratory infections and male infer-
tility. Situs inversus may be associated ( Kartagener’s 
syndrome). About 15% of patients develop nasal pol-
yps histologically indistinguishable from other nasal 
polyps. Ultrastructural analysis of nasal biopsies is 
needed to identify the alterations in the architecture of 
the cilium [177].

2.3.4 Antrochoanal Polyps

 Antrochoanal polyps are polyps that arise in the 
maxillary antrum and extend into the middle meatus 
projecting posteriorly through the ipsilateral choana 
[106]. Antrochoanal polyps typically have prominent 
fibrous stroma surrounding thick-walled blood vessels 
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[7]. In addition, scattered, enlarged, stromal cells with 
hyperchromatic nuclei are not an uncommon finding 
in this type of polyp [235]. Those polyps that arise 
in the maxillary antrum and extend into the middle 
meatus projecting anteriorly are known as  antronasal 
polyps.

2.4 Sinonasal Hamartomatous 
and Teratoid Lesions

2.4.1 Hamartomas

 Sinonasal  hamartomas are benign polypoid lesions in 
which well-developed branching glands and/or stroma 
with variable participation of different mesenchymal 
components are present [266]. These lesions may re-
sult from an exuberant hyperplastic reaction within the 
context of an inflammatory polyp. When the glands are 
mainly covered by ciliated respiratory epithelium the le-

sion is termed “ respiratory epithelial adenomatoid ham-
artoma” (Fig. 2.2a). If the glandular component consists 
of seromucous glands they are known as “glandular 
hamartomas” (Fig. 2.2b). “Mesenchymal hamartomas” 
show predominance of skeletal muscle or of other mes-
enchymal elements.

2.4.2 Teratoid Lesions

 Dermoid  cysts of the nose  constitute 5.5–12% of those 
of the head and neck region. More than half are detect-
ed in children 6 years old or less, and approximately a 
third are present at birth. They occur most commonly 
in the bridge of the nose and always in the midline [33, 
63, 88, 254, 278]. Dermoid cysts are lined with mature 
keratinising squamous epithelium and contain ap-
pendages of the skin in the cyst wall, but no endoderm. 
The lumen is filled with cheesy, yellow-white material. 

Fig. 2.1. a Allergic polyp with marked oedema of the stroma and 
heavy infi ltration by eosinophils. b Atypical fi broblasts in an in-
fl ammatory allergic polyp: enlarged fi broblasts with bizarre nuclei 
and occasional prominent nucleoli appear interspersed in granu-
lation tissue

Fig. 2.2 a Respiratory epithelial adenomatoid hamartoma: glan-
dular-like spaces lined by respiratory epithelium and supported 
by fi brous stroma. b Glandular hamartoma: abundant nodular ag-
gregates of modifi ed seromucous glands supported by slightly oe-
dematous stroma

a

b

a

b
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This lesion is differentiated from the very rare sinona-
sal teratoma by the limited variety of tissue types and 
the absence of endodermal components [100]. Epider-
mal inclusion cysts do not contain adnexa. Dermoid 
cysts of the nose should also be distinguished from en-
cephalocele. We are unaware of hairy polyps occurring 
in the nose.

2.5 Pseudotumours

2.5.1 Mucocele

 Mucocele is a cyst filled with mucus that develops with-
in a sinus cavity as the result of occlusion of the ostium. 
Most commonly it is due to infection, but may also re-
sult from trauma or be congenital [109].  Retained secre-
tions cause expansion of the sinus and bone erosion. The 
most common sites of occurrence are the frontal and the 
sphenoidal sinuses. The cyst is lined by respiratory epi-
thelium that shows prominent goblet-cell hyperplasia 
[158, 184]. Expansion of the cyst may cause atrophy and 
metaplasia of the epithelium.

2.5.2 Organising Haematoma

Organising haematoma, also known as “ cholesterol 
granuloma” or “rhinitis caseosa”, is in most cases the re-
sult of occult submucosal haemorrhage in the  maxillary 
sinus due to external trauma or tooth extraction [147]. 
Resolution of the haematoma produces the formation of 
cholesterol granulomas and fibrosis, simulating a for-
eign body reaction.

2.5.3 Amyloidosis

Isolated  amyloid deposition in the  sinonasal mucosa is 
a rare event, with about 20 cases reported in the Eng-
lish-language literature [180, 258]. Grossly, the lesion 
appears as a friable tumour-like mass, with a tendency 
to bleed. Histologically, there is a deposition of intensely 
eosinophilic material in the stroma, around blood ves-
sels and around ducts of the mucoserous glands, which 
is often associated with diffuse chronic inflammation 
and foreign body granulomatous reaction. Amyloid 
stains orange with Congo red, and showed apple green 
birefringence under polarised light examination. Im-
munohistochemistry may help to identify the type of 
amyloid deposition.

2.5.4 Myospherulosis

  Myospherulosis is characterised by the presence of cyst-
like spaces lined by flattened histiocytes and containing 
clusters of brownish spherules resembling fungi [198, 
217, 230]. They lie loosely or within sacs formed by thin 
refractile membranes. The brownish spherules do not 
stain with PAS or Gomori methanamine silver and their 
morphology does not correspond to any known fungus 
[228]. They are found within fibrous granulation tissue, 
which may show a foreign body reaction. The lesion is 
usually found in patients who have had previous opera-
tions [145]. It is now recognised that the spherules are 
extravasated red cells that have been altered by inter-
action with traumatised fat or petrolatum-based oint-
ments and gauzes used in surgical procedures.

2.5.5 Eosinophilic Angiocentric Fibrosis

  Eosinophilic angiocentric fibrosis is a rare, chronic, be-
nign, idiopathic condition of the upper respiratory tract 
occurring predominantly in adult women [214, 248]. 
Initially, the histologic picture is characterised by non-
necrotising eosinophilic vasculitis involving capillaries 
and venules of the sinonasal mucosa, accompanied by an 
inflammatory infiltrate with lymphocytes, plasma cells, 
histiocytes and occasional neutrophils [214]. In late le-
sions there is a characteristic obliterative perivascular 
onion-skin fibrosis, while the inflammatory infiltrate is 
less dense and eosinophils predominate [214]. The dif-
ferential diagnosis includes reactive processes of the si-
nonasal mucosa, like Wegener’s granulomatosis, Churg-
Strauss syndrome, Kimura disease, and angiolymphoid 
hyperplasia with eosinophilia.

2.5.6 Heterotopic Brain Tissue

This lesion mostly occurs in young children, usually the 
result of a congenital abnormality related to a variant of 
meningoencephalocele [136, 196]. Commonly used syn-
onyms are  glial heterotopia and  nasal glioma, although 
the latter is a misnomer. The lesion mainly arises at the 
base of the nose or in the upper part of the nasal cavity, 
and grossly may be polypoid. Histologically, it is mostly 
composed of a mixture of astrocytes, glial fibres and 
fibrous connective tissue. Multinucleated glial cells are 
frequently found. Some glial cells can have large nuclei 
resembling nerve cells. Immunostaining for glial fibril-
lary acidic protein is a helpful diagnostic adjunct. A few 
true nerve cells or even ependymal elements can rarely 
be identified. Mitoses are not found.
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2.6 Fungal Diseases

2.6.1 Aspergillosis

  Aspergillosis is caused by Aspergillus fumigatus, Asper-
gillus niger and other species. In sections stained with 

PAS or Gomori methanamine silver the fungi appear 
as dichotomously branching septate hyphae 6–8 m 
wide. Aspergillosis may occur as a non-invasive disease 
in which a mass of fungal hyphae (fungal ball) is pres-
ent in a sinus (Fig. 2.3a).  Invasive aspergillosis is seen 
more often in immunocompromised patients, associ-
ated with destructive inflammation of the sinonasal 
tissues [223]. The disease may also occur as an  allergic 
mucinous  sinusitis in which the sinuses contain masses 
of inspissated mucus with abundant eosinophils, Char-
cot-Leyden crystals (Fig. 2.3b), necrotic cell debris and 
scarce fungal hyphae (Fig. 2.3c) [137, 172]. The sinus 
mucosa shows inflammatory changes without fungal 
invasion.

2.6.2 Mucormycosis

 Mucormycosis is caused by fungi of the class Zygomy-
cetes and order Mucorales [73]. The most common spe-
cies causing sinonasal infection are Rhizopus arrhizus 
and Rhizopus oryzae. In sections stained with PAS or 
Gomori methanamine silver the fungi are seen as non-
septate hyphae measuring 10- to 20- m wide, usually 
branching at right angles. Infection is usually opportu-
nistic and causes rapidly progressive disease in poorly 
controlled diabetics and immunocompromised patients. 
The fungus has a tendency to invade blood vessels caus-
ing thrombosis; the affected tissues may exhibit coagu-
lative necrosis and haemorrhage.

2.6.3 Rhinosporidiosis

  Rhinosporidiosis is caused by the endosporulating 
fungus Rhinosporidium seeberi. The lesions are polyp-
oid and occur principally in the nasal cavity [21, 161]. 
They are characterised by the presence of thick-walled 
sporangia measuring 50–350 m in diameter and con-
taining numerous mucicarminophilic spores. They are 
associated with a heavy chronic inflammatory reaction 
with occasional foci of suppuration and foreign body gi-
ant cell reaction.

2.7 HIV-Related Infections

Sinonasal infections are frequently observed in HIV pa-
tients, are often asymptomatic and tend to be recurrent 
or refractory [281]. They are due to various pathogens 
including cytomegalovirus [164], Staphylococcus aureus, 
fungi (Aspergillus) [170] and parasites (Microsporidium, 
Cryptosporidium) [66].

Fig. 2.3. a Sinonasal aspergilloma: densely packed branching hy-
phae of aspergillus forming a fungal ball. (Gomori’s methenamine 
silver). b Sinonasal allergic mucinosis: dense aggregates of eosino-
philic leukocytes distributed between pools of mucin. At the cen-
tre, one Charcot-Leyden crystal. c Allergic fungal sinusitis: scarce 
fungal hyphae found aft er diligent search in a lake of mucin (Go-
mori’s methenamine silver)

a

b

c
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2.8 Mid-Facial Necrotising 
Granulomatous Lesions

2.8.1   Wegener’s Granulomatosis

Wegener’s granulomatosis is an immunologically me-
diated inflammatory disease characterised by granu-
lomatous vasculitis of the upper and lower respiratory 
tracts together with glomerulonephritis. Variable de-
grees of disseminated vasculitis involving both small 
arteries and veins may also occur. The lesions in the 
upper respiratory tract are ulcerative and destructive 
and occur mainly in the nasal cavity and paranasal 
sinuses. The hallmarks of Wegener’s granulomatosis 
are the presence of geographic necrosis surrounded by 
palisaded histiocytes, granulomas and scattered giant 
cells, vasculitis with fibrinoid necrosis or infiltration 
of vessel walls by inflammatory cells, neutrophilic mi-
croabscesses and a mixed inflammatory infiltrate with 
variable fibrosis [57, 165]. Stains for acid fast bacilli and 
fungi are negative. There is no cytological atypia. The 
classic histological features of Wegener granulomato-
sis are not present in many biopsy specimens. Repeat 
biopsies and clinical correlations are often essential for 
early diagnosis. The disease may be restricted to the 
upper respiratory tract in the early stages. A high per-
centage of patients develop c-ANCA. More details are 
to be found in Chap. 3.

2.8.2 Lepromatous Leprosy

Lepromatous  leprosy is the most frequent form of this 
type of disease involving the  nasal cavity [101]. It is 
characterised by nodular masses of foamy macrophages 
(lepra cells) in which large numbers of acid fast bacilli 
(Mycobacterium leprae) are demonstrable by the modi-
fied Ziehl-Neelsen method. Tuberculoid leprosy is char-
acterised by non-caseating granulomas and the indeter-
minate variant by a non-specific chronic inflammatory 
reaction; acid fast bacilli are seldom demonstrable in 
these types.

2.8.3 Tuberculosis

  Tuberculosis of head and neck occurs infrequently and 
involvement of the nose is rare, representing in most 
cases a secondary event to pulmonary involvement 
[231]. In most cases there is a polyp of the nasal septum 
or an ulcerated granular lesion. Presence of intracranial 
extension may lead to a clinical diagnosis of malignan-
cy [19]. Microscopically, there are caseating giant cell 
granulomas in which acid-fast bacilli may occasionally 
be identified. The definitive diagnosis is made by iso-

lating Mycobacterium tuberculosis from tissue removed 
during biopsy.

2.8.4 Sarcoidosis

 Sarcoidosis is a chronic multisystem granulomatous 
disorder that has a predilection for pulmonary and up-
per respiratory tract mucosa. The  sinonasal mucosa 
is rarely involved, and most patients have generalised 
disease [143]. Discrete non-caseating granulomata 
composed predominantly of epithelioid histiocytes 
with multinucleated giant cells and a peripheral rim of 
lymphocytes are present in the mucosa. Stains for acid-
fast bacilli are negative. The differential diagnosis in-
cludes other granulomatous disorders, like tuberculo-
sis, leprosy, Wegener’s granulomatosis and cholesterol 
granuloma [57].

2.8.5 Rhinoscleroma

  Rhinoscleroma is caused by Klebsiella rhinoscleroma-
tis [21], a capsulated gram-negative bacillus. Large 
nodular tumour-like masses are found in the nasal 
cavity and less often in other parts of the upper re-
spiratory tract. They contain large macrophages with 
abundant clear or vacuolated cytoplasm (Mikulicz 
cells). The causative organism may be identified by 
the Warthin-Starry staining method or by immu-
nostaining for the Klebsiella capsular antigen. There 
is heavy infiltration by chronic inf lammatory cells, 
mainly plasma cells showing numerous Russell bod-
ies.

2.8.6 Leishmaniasis

  Leishmaniasis of the nasal region, when seen in Medi-
terranean countries, is mostly in the form of an “oriental 
sore” caused by Leishmania tropica. In Central and South 
America it is mostly seen in the form of mucocutaneous 
leishmaniasis caused by Leishmania braziliensis [153, 
197]. The protozoan parasite is seen in the cytoplasm 
of histiocytes or extracellularly, measures 1.5–3.0 m in 
its maximum dimension and has a nucleus and a rod-
shaped kinetoplast that stains positively with Giemsa. 
The kinetoplast is more readily identified in Giemsa-
stained smears of exudates or scrapings than in paraffin 
sections. The lesions, commonly found in the nasal mu-
cosa and facial skin, are associated with chronic inflam-
matory reaction and granuloma formation. They are in 
general circumscribed and self-involutive in the case of 
the “oriental sore” and markedly destructive in mucocu-
taneous leishmaniasis.
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2.8.7 Cocaine Abuse

 Cocaine abuse may be associated with severe  nasal 
necrotising inflammation [225]. Endoscopically, there is 
atrophy of the inferior and middle turbinates and ulcer-
ation of the nasal septum. Histologically, areas of acute 
and chronic inflammation are found; however, vasculi-
tis is minimal or absent and granulomas may be present. 
The lesion may be confused with Wegener’s granuloma-
tosis.

2.8.8 Local  Steroid Injections

A granulomatous lesion of the  nasal mucous membranes 
has been observed in patients treated with injections of 
steroid preparations [272]. There is a central deposition of 
amorphous material bordered by histiocytes and foreign 
body giant cells. Occasional particles of birefringent crys-
talline material may be present. Special stains should be 
performed to exclude the presence of micro-organisms.

2.9 Benign Epithelial Neoplasms

2.9.1 Sinonasal Papillomas

 Sinonasal  papillomas may be divided into squamous cell 
papillomas of the nasal vestibule and schneiderian pap-
illomas of the nasal cavity and paranasal sinuses [121]. 
The first are covered by epithelium of the skin surface. 
The latter are lined by well-differentiated respiratory 
epithelium (referred to as the schneiderian membrane) 
and comprise three histopathological types: exophytic, 
inverted and oncocytic. The histopathological features 
that clearly differentiate between the three types of sch-
neiderian papillomas have been well documented [173]. 
Human papilloma virus (HPV) types 6 and 11 are in-
volved in the pathogenesis of exophytic papillomas, but 
not in the other two variants of schneiderian papillomas 
[35, 89, 128]. All oncocytic papillomas examined have 
been HPV-negative [35, 128, 221].

2.9.1.1 Squamous Cell Papilloma

ICD-O:8052/0
 Squamous cell papillomas are located in the  nasal vesti-
bule and are formed by keratinising stratified squamous 
epithelium of the skin surface [122]. They are exophytic 
and consist of a thickened layer of differentiated squa-
mous epithelium, without evidence of atypia or mitoses, 
which is supported by arborescent stalks of fibrovascu-
lar stroma. Varying degrees of keratinisation are present 
and either hyperkeratosis, parakeratosis or both may be 

seen. They are benign, rarely recur after simple excision. 
Its main differential diagnosis is the exophytic schneide-
rian papilloma.

2.9.1.2 Exophytic Papilloma

ICD-O:8121/0
  Exophytic  papilloma, also known as “everted” or “fun-
giform” papilloma, is a single, warty tumour measur-
ing up to 1.5 cm in diameter, arising most frequently 
at the nasal septum and only very rarely in the lateral 
nasal walls or in paranasal sinuses [122]. Males are pre-
dominantly affected. Patients tend to be younger than 
with other types of schneiderian papilloma. Exophytic 
papillomas are almost always unilateral [54]. No side is 
preferred and bilaterality is exceptional. The tumour is 
composed of branching papillary structures, with pa-
pillae covered by stratified non-keratinising squamous 
epithelium, admixed with intermediate or transitional 
cells and with ciliated respiratory epithelium that con-
tains interspersed mucin-secreting cells. Koilocytosis 
is not infrequently found in the squamous epithelium. 
Seromucinous glands are abundantly found when the 
underlying submucosa is removed.

The two main differential diagnoses are inverted 
papilloma and oncocytic papilloma. Neither the invagi-
nated pattern of growth of inverted papillomas nor the 
oncocytic columnar epithelium of oncocytic papillomas 
are found in exophytic papillomas [173]. Cylindrical cell 
carcinoma can be easily ruled out by the lack of atypia 
and invasion. Wide surgical excision is the best choice 
of treatment to avoid recurrences. Recurrences occur in 
about 20–40% of cases, which is less than in inverted 
papillomas. Malignant transformation almost never oc-
curs in exophytic papillomas.

2.9.1.3 Inverted Papilloma

ICD-O:8121/0
 Inverted papilloma is the most common type of sch-
neiderian papilloma. This lesion occurs almost exclu-
sively in the lateral wall of the nasal cavity and in the pa-
ranasal sinuses, although on rare occasions it may also 
arise on the nasal septum [226]. Grossly, they frequently 
have a polypoid appearance, but they differ from nasal 
polyps of the common type by their histological fea-
tures. Inverted papillomas are composed of invaginat-
ing crypts, cords and nests covered by non-keratinising 
squamous epithelium, which alternates with columnar 
ciliated respiratory epithelium and with intermediate or 
transitional epithelium (Fig. 2.4a). This newly formed 
duct system is similar to the embryonic development 
of the nasal mucosa [240]. The multilayered epithelium 
typically contains mucous cells and mucin-filled micro-
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cysts. The invagination of the mucosa may result in the 
presence of apparently discontinuous cell masses lying 
deep to the epithelial surface, but the basement mem-
brane is intact and may be shown in continuity with that 
of the surface epithelium [226]. An inverted growth is 
the hallmark of inverted papilloma, but varying degrees 
of papillary growth may be seen at the surface [54]. The 
surface is characteristically lined by a respiratory type 
of epithelium; nevertheless, foci of surface keratinisa-
tion are occasionally present [122]. A few regular mito-
ses may be found in the basal and parabasal layers. Al-
though the nuclei may show mild nuclear irregularities 
and hyperchromatism, no disturbances of the cellular 
polarity are found. An abundant and oedematous con-
nective tissue stroma is a common feature of inverted 
papillomas. It usually contains macrophages and neu-
trophils, but eosinophils may also be present. This in-
flammatory infiltrate may also be present between the 
epithelial cells, within the dilated lumens of invaginated 
crypts, and within the numerous microcysts that usu-
ally occur in the respiratory epithelium. Seromucinous 
glands are absent, but branching gland ducts are often 
present. The tumour grows by extension to involve the 
contiguous sinonasal epithelium.

If treated only by local surgical excision, recurrence 
occurs in up 75% of cases. Therefore, lateral rhinotomy 
and medial maxillectomy are advisable for tumours of 
the lateral nasal wall [236]. Carcinoma develops in about 
10–15% of inverted papillomas [122, 211, 236]. Carci-
noma may coexist with inverted papilloma at the ini-
tial presentation or originate subsequently [122, 273]. 
According to the experience of Michaels and Hellquist 
[171], carcinoma does not usually develop in the course 
of recurrences of inverted papilloma. In the presence 
of severe atypia or marked keratinisation in an invert-
ed papilloma malignant transformation is always sus-
pected (Fig. 2.4b). In these instances the entire speci-
men should be thoroughly examined to exclude an asso-
ciated carcinoma. Most associated carcinomas are squa-
mous [204], although other types may also occur such as 
verrucous carcinoma [192].

2.9.1.4 Oncocytic Papilloma

ICD-O:8121/1
 Oncocytic  papilloma, also known as “columnar” or “cy-
lindric” cell papilloma [226], is the least common type of 
schneiderian papilloma. It constitutes less than 5% of all 
sinonasal papillomas [18, 122, 173, 262]. Both sexes are 
equally affected. Bilaterality has not been documented. 
Tumours are in general small, although occasionally may 
reach various centimetre measurements in their great-
est dimension. They are composed of exophytic fronds 
and endophytic invaginations lined by pseudostratified 
or multilayered columnar cells with prominent onco-

cytic features. The cells have uniform hyperchromatic 
nuclei and abundant eosinophilic, occasionally granu-
lar, cytoplasm that contains abundant mitochondria 
and stains for the mitochondrial enzyme cytochrome 
C oxidase [59]. Goblet cells are not found. Cilia may be 
occasionally encountered on the superficial epithelial 
layer. Intraepithelial microcysts containing mucin and 
neutrophils are usually present. These microcysts are 
larger than the similar structures also seen in inverted 
papilloma. The tumour resembles inverted papilloma in 
its sites of occurrence, the lateral wall of the nasal cav-
ity and the maxillary antrum. The rate of recurrence is 
considered to be 36%, which is lower than in inverted 
papilloma. The low frequency of this tumour makes it 
difficult to evaluate its true malignant potential, which 
seems to be similar to that of inverted papilloma [262]. 
Atypical hyperplasia and carcinoma in situ changes 
can be occasionally found (Fig. 2.5). Surgical excision 
with wide margins is the treatment of choice. Invasive 
squamous cell carcinoma, high-grade mucoepidermoid 

Fig. 2.4. a Inverted papilloma: prominent invaginating crypts 
lined by hyperplastic respiratory epithelium are supported by oe-
dematous connective tissue. b Squamous cell carcinoma ex invert-
ed papilloma: remnants of benign invaginating crypts are seen be-
tween invasive cords of squamous epithelium

a

b
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carcinoma and undifferentiated carcinoma have been 
reported in association with oncocytic papilloma [18, 
122, 135, 265, 274].

2.9.2 Salivary-Type Adenomas

 Pleomorphic  adenoma is the most frequent benign glan-
dular tumour of the sinonasal region. Most arise on the 
nasal septum and the rest on the lateral nasal wall or 
turbinates. Origin in the maxillary antrum is rare. The 
recurrence rate of sinonasal pleomorphic adenoma is 
much lower than for its counterpart in the major sali-
vary glands [56, 109]. Rare examples of sinonasal onco-
cytoma, myoepithelioma and basal cell adenoma have 
been reported [27, 55, 103, 277], as well as one case of 
sinonasal myoepithelioma transformed into myoepithe-
lial carcinoma after various recurrences [9].

2.9.3 Pituitary Adenomas

The rare  pituitary adenomas of the sinonasal region are 
in most instances extensions from intrasellar tumours. 
Very unusually, they arise from ectopic pituitary tissue 
as tumours from the sphenoid sinus or the nasal cavity. 
Histologically, they are similar to tumours within the 
sella [61, 151].

2.10 Benign Sinonasal 
Soft Tissue Neoplasms

2.10.1   Haemangiomas

Haemangiomas of the upper respiratory tract may be of 
the capillary, cavernous or venous types [90]. The most 
common type is the capillary haemangioma which 
consists of lobules of blood-filled capillaries separated 
by loose connective tissue. The lesion should be distin-
guished from granulation tissue and from the vascular 
ectasias found in Rendu-Weber-Osler disease.

2.10.2 Haemangiopericytoma
(Glomangiopericytoma)

ICD-O:9150/1
  Haemangiopericytoma is characterised by the prolifera-
tion of oval, polyhedral or spindle-shaped cells enmeshed 
by collagen type IV fibres and arranged around vascu-
lar channels that are lined by a single layer of endothelial 
cells. The tumour contains numerous thin-walled blood 
vessels and the tumour cells, typically arranged around 
the blood vessels, are of uniform size with regular oval 

or elongated nuclei and pale cytoplasm (Fig. 2.6). The 
cells may also be arranged in short, haphazard fascicles 
or in sheets of closely packed cells containing compressed 
capillaries. Areas of poor cellularity, myxoid change and 
fibrosis are not uncommon. The tumour cells are entirely 
situated outside the capillaries, which are lined by a single 
layer or normal-looking endothelium. This feature, well 
shown by reticulin staining or by anti-collagen IV anti-
bodies, helps to distinguish the tumour from angiosar-
coma. The distinction from other well-vascularised mes-
enchymal tumours is usually made by exclusion. Hae-
mangiopericytomas of the nasal cavity are generally less 
aggressive than those occurring elsewhere. They exhibit a 
more orderly structure with minimal mitotic activity, but 
tend to recur after removal and may rarely metastasise 
[249]. Muscle-specific actin is focally positive in tumour 
cells. The term glomangiopericytoma has been recently 
proposed for this entity [267a].

2.10.3 Solitary Fibrous Tumour

ICD-O:8815/0
  Solitary fibrous tumour of the nose, paranasal sinuses 
and  nasopharynx is in most instances a benign fibro-
blastic proliferation with variable cellularity and vas-
cularity (Fig. 2.7) having features identical to those of 
solitary fibrous tumour of the pleura [8, 168, 279]. Its 
main differential diagnoses are sinonasal haemangio-
pericytoma and nasopharyngeal angiofibroma.

2.10.4 Desmoid Fibromatosis

ICD-O:8821/1
Desmoid fibromatoses are a group of non-metastasising 
unencapsulated fibrous tissue proliferations that have a 

Fig. 2.5. Oncocytic papilloma with atypical cells: papillary stalks 
covered by columnar cells with frequent atypical nuclei and onco-
cytic cytoplasm-forming microcysts
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tendency towards local invasion and recurrence, which 
rarely arise in the sinonasal mucosa [96]. They comprise 
interlacing fascicles of bland spindle-shaped fibroblasts, 
in a collagenous or myxoid background. The main dif-
ferential diagnoses are fibrosarcoma and reactive fibro-
sis.   Desmoid fibromatosis of the sinonasal tract shows 
lower recurrence rates than desmoid fibromatoses aris-
ing in other locations.

2.10.5 Fibrous Histiocytoma

ICD-O:8830/0
Benign  fibrous histiocytoma presents as a yellow-tan nod-
ule or polyp, most commonly causing nasal obstruction or 
bleeding [201]. It is composed of spindle-shaped cells pro-
ducing a storiform pattern admixed with histiocytic cells 
and multinucleated giant cells. Distinction from other be-
nign  sinonasal spindle cell proliferations is largely based 
on the immunohistochemical findings. Benign fibrous 
histiocytomas may recur if incompletely excised.

2.10.6 Leiomyoma

ICD-O:8890/0
 Sinonasal  leiomyoma is a rare tumour occurring in 
adults, preferentially involving the nasal cavities, with 
non-specific symptoms of nasal obstruction [91]. Its 
morphologic and immunohistochemical profile is iden-
tical to that of leiomyomas of other sites. It has been pos-
tulated that they may originate from blood vessel walls. 
Distinction from sinonasal leiomyosarcoma is based 
on the absence of atypia and mitoses. Huang and An-
tonescu have proposed separating a category of smooth 
muscle tumours of uncertain malignant potential, char-
acterised by the presence of 1–4 mitotic figures/10 high 
power fields, that tend to pursue a more aggressive be-
haviour than leiomyomas [119].

2.10.7 Schwannoma and Neurofibroma

ICD-O:9560/0, 9540/0
About 4% of  schwannomas of the head and neck region 
arise in the  sinonasal tract [202]. They usually present 
as polypoid lesions involving the nasal cavity and/or 
a paranasal sinus, with non-specific symptoms of ob-
struction, compression, or extension in the surrounding 
structures [202]. Histologically, the tumour is composed 
of elongated wavy-shaped monomorphic spindle cells, 
with eosinophilic cytoplasm and oval nucleus. Antoni 
type A and type B areas usually coexist within the le-
sion, and nuclear palisading may be present. Focal de-
generative nuclear atypia has been described [108], while 
mitotic activity is absent to low. A consistently reported 

feature of sinonasal schwannomas is the lack of tumour 
encapsulation that determines an apparently infiltra-
tive growth pattern [36, 108]. Immunohistochemically, 
sinonasal schwannoma is intensely reactive for S-100 
protein [108]. The differential diagnosis includes other 
spindle cell lesions of the sinonasal mucosa, like juvenile 
angiofibroma, solitary fibrous tumour and leiomyoma. 
Particular care should be taken when evaluating cellu-
lar schwannomas with a predominance of Antoni type 
A areas, which should not be confused with malignant 
spindle cell neoplasms, like fibrosarcoma, leiomyosar-
coma, malignant peripheral nerve sheath tumour, and 
spindle cell melanoma.

 Neurofibromas of the  sinonasal mucosa are usually 
not associated with the Von Recklinghausen syndrome, 
and appear as unencapsulated lesions composed of a mix-
ture of Schwann cells and fibroblasts embedded in a pre-
dominantly myxoid stroma [117, 202]. Due to the overlap-
ping of the histologic features, it may be difficult to differ-

Fig. 2.6. Haemangiopericytoma: interconnected thin-walled 
blood vessels surrounded by uniform spindle-shaped cells with 
oval or elongated nuclei

Fig. 2.7. Solitary fi brous tumour: fi broblastic proliferation, colla-
gen production and dilated blood vessels. Identical features to the 
pleural counterpart
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entiate neurofibromas from schwannomas of the sinona-
sal mucosa. Neurofibromas should also be distinguished 
from myxomas, which are S-100 protein-negative.

2.10.8 Meningioma

ICD-O:9530/0
 Meningiomas of the  sinonasal tract may extend directly 
from the central nervous system or arise from ectopic 
extracranial tissue. Although always rare, they are more 
commonly seen in the orbit, ear and skin of the head and 
neck than in the sinonasal tract. Histologically, they are 
similar to meningiomas elsewhere, the meningothelial 
type being the most frequent. Sinonasal meningiomas 
tend to occur in younger patients than intracranial me-
ningiomas [118, 203].

2.10.9 Paraganglioma

ICD-O:8680/1
There are few reports on nasal  paragangliomas. The tu-
mours originate in the middle turbinates and ethmoid 

 sinuses. Histologically, they are similar to paraganglio-
mas elsewhere [12, 98, 187].

2.10.10 Juvenile Angiofibroma

ICD-O:9160/0
Juvenile  nasopharyngeal  angiofibroma arises in the 
confluence of the posterolateral nasal wall and the 
lateral nasopharynx and occurs almost exclusively in 
males during adolescence [90, 125]. The tumour is ses-
sile or polypoid (Fig. 2.8a) and is histologically benign, 
but has a tendency to recur and is locally destructive, 
causing pressure necrosis of adjacent soft tissue and 
bone. It may occasionally extend into paranasal sinuses, 
orbit and cranial fossae. It is composed of vascular and 
fibrous elements in varying proportions. The vessels in 
the superficial portions of the tumour are mainly gap-
ing capillaries that may become compressed with in-
creasing stromal fibrosis. Thick-walled vessels without 
elastic membranes and with irregular, incomplete or 
absent muscle coats and focal intimal thickenings are 
usually present in the deeper portions of the tumour. 
These vessels resemble those normally seen in the sub-
mucosa of the nasal conchae. The vascular elements are 
embedded in fibrous tissue, which varies in cellularity 
and collagenisation. Stellate fibroblast-like cells are of-
ten present close to the blood vessels. The fibroblas-
tic cells of nasopharyngeal angiofibroma are strongly 
positive for testosterone receptors [120]. Ultrastructur-
ally, the nuclei of angiofibroma contain characteristic 
dense granules [251]. Occasionally, the fibroblasts may 
exhibit cytologic atypia, and some of these cells may 
be multinucleated, but mitosis is rare. Mast cells may 
be numerous. There may be focal thrombosis, haem-
orrhage and chronic inflammatory reaction. With the 
advent of preoperative selective embolisation, iatro-
genic emboli (Fig. 2.8b) are increasingly encountered 
in resected specimens [232]. For more details on this 
tumour see Chap. 6.

2.11 Malignant Sinonasal Tumours

Malignant sinonasal tumours represent less than 1% of 
all cancers seen in humans and about 3% of all malig-
nancies of the head and neck region [160]. Despite the 
low rate of malignancy arising in the sinonasal tract, a 
great variety of histological types of tumours may be 
found [216, 226]. The use of electron microscopy and 
more recent advances in immunohistochemistry and 
molecular biology have made it possible to refine the 
criteria for their correct recognition.

Geographical differences in the relative frequen-
cy of certain histological types of malignant sinonasal 
tumours may be related to variations in the exposure 

Fig. 2.8. Juvenile angiofi broma. a Polypoid mass of white-red 
cut surface and rubbery consistency. b Vascular elements embed-
ded in fi brous tissue showing intravascular microembolisation, a 
treatment modality prior to surgery

a

b
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to environmental carcinogens (see epidemiological as-
pects Sect. 11.1.1). In Table 2.1 the histological types of 
malignant sinonasal tumours diagnosed at the Hospi-
tal Clinic of the University of Barcelona are present-
ed in decreasing order of frequency. The most frequent 
histological types are: keratinising squamous cell car-
cinoma, undifferentiated carcinoma, cylindrical cell 
carcinoma, malignant lymphoma, malignant melano-
ma, intestinal-type adenocarcinoma, adenoid cystic 
carcinoma, low-grade adenocarcinomas and olfactory 
neuroblastoma.

A practical way to start classifying malignant sinona-
sal tumours is to separate them initially into large and 
small cell categories. Among the large cell malignant tu-
mours the most common types are: squamous cell carci-
noma, cylindrical cell carcinoma, malignant melanoma, 
intestinal-type adenocarcinoma, and low-grade adeno-
carcinomas. To the most common small cell tumours 
belong the sinonasal undifferentiated carcinoma, malig-
nant lymphoma, adenoid cystic carcinoma and olfactory 
neuroblastoma. Large cell tumours account for approxi-
mately 75% of the malignant sinonasal tumours and the 
small cell tumours for the remaining 25% [41].

For staging of malignant sinonasal tumours the TNM 
classification of 2002 and the TNM atlas of 2004 are rec-
ommended, since nasal cavity tumours are now includ-
ed [237, 271a].

2.11.1 Keratinising Squamous 
Cell Carcinoma

ICD-O:8071/3
At the  nasal vestibule, keratinising  squamous cell carci-
noma is the most common malignancy [130, 167, 245]. 
Due to early recognition and easy access to treatment, 
they usually have a more favourable prognosis than their 
counterpart of the sinonasal region.

 Sinonasal keratinising squamous cell carcinoma 
represents up to 45–50% of the malignant tumours of 
this region in several series [93, 259]. At the Hospital 
Clinic of the University of Barcelona, where non-ke-
ratinising squamous cell carcinomas (see Sect. 2.11.2 
on cylindrical cell carcinomas) are grouped separate-
ly from keratinising squamous cell carcinomas, the lat-
ter account for only 27% of the sinonasal malignancies. 
They predominate in males and the great majority are 
seen in patients aged over 50 years. The maxillary an-
trum, the lateral nasal wall and the sphenoidal sinus-
es are the most common sites, whereas the frontal and 
sphenoid sinuses are rarely involved. These tumours 
grow by local extension, infiltrating the neighbouring 
structures, but lymph node metastases are rare [215]. 
For neoplasms circumscribed to the nasal cavity the 
5-year survival is slightly above 50% [30], whereas in 
neoplasms of the maxillary antrum the 5-year survival 
may be as low as 25% [146].

Table 2.1. Malignant sinonasal tumours at the Hospital Clinic, University of Barcelona Medical School

Histological
type of tumour

Frequency
n    %

Men
n    %

Women
n    %

Mean
age

Age
range

Squamous cell carcinoma
Undifferentiated carcinoma
Cylindrical cell carcinoma
Malignant lymphoma
Malignant melanoma
High-grade adenocarcinoma
Adenoid cystic carcinoma
Low-grade adenocarcinoma
Olfactory neuroblastoma
Mucoepidermoid carcinoma
Malignant fibrous histiocytoma
Plasmacytoma
Rhabdomyosarcoma
Malignant schwannoma
Adenosquamous carcinoma
Myoepithelial carcinoma
Kaposi’s sarcoma
Teratocarcinosarcoma
Ewing’s sarcoma (PNET)

54
26
19
19
14
13
11
10
7
4
4
4
4
3
2
2
2
1
1

27
13
9.5
9.5
7
7
5
5
3
2
2
2
2
1.5
1
1
1
0.5
0.5

38
19
15
15
7
10
7
4
3
3
3
3
2
1
2
2
2
1
–

70
73
79
79
50
77
64
40
43
75
75
75
50
33
100
100
100
100
–

16
7
4
4
7
3
4
6
4
1
1
1
2
2
–
–
–
–
1

30
27
21
21
50
23
36
60
57
25
25
25
50
67
–
–
–
–
100

64
60
59
59
69
59
58
64
36
55
56
51
30
57
66
47
37
76
23

39–87
41–87
26–84
9–89
56–89
16–81
22–69
28–92
2–67
50–61
35–65
50–65
8–51
27–70
61–71
29–66
34–40
–
–

Total 200 100 137 69 63 31 58 2–92
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The occupational epidemiology of sinonasal squa-
mous cell carcinoma has been strongly related to expo-
sure to nickel [141, 243, 252, 253] and to a lesser extent  
to chromium, isopropyl alcohol and radium [218]. As in 
other territories of the respiratory tract, a definite associa-
tion between sinonasal squamous cell carcinoma and cig-
arette smoking has been documented [26, 146]. Chron-
ic sinonasal inflammation is considered a predisposing 
factor. A case of carcinoma of the maxillary antrum after 
thorotrast exposure has been reported [97]. Nitrosamines 
and to a lesser extent formaldehyde are strong nasal car-
cinogens in laboratory rodents [44, 155].

Keratinising squamous cell carcinomas originate in 
the respiratory sinonasal mucosa from areas of pre-ex-
isting squamous metaplasia and manifest the same range 
of histological appearances as those arising in other sites. 
They are characterised by the proliferation of malignant 
epithelial cells with squamous differentiation and in-
tercellular bridges. Malignancy is graded according to 
the degree of differentiation, cellular pleomorphism and 
mitotic activity. They are divided into well-differentiat-
ed, moderately differentiated and poorly differentiated 
forms. Well-differentiated carcinomas are uncommon 
in this territory and when encountered need to be dif-
ferentiated from pseudoepitheliomatous types of hyper-
plasia and from verrucous carcinoma. Most convention-
al keratinising squamous cell carcinomas of the sinona-
sal tract present as moderately or poorly differentiated 
tumours. Special types, such as verrucous carcinoma 
[104], spindle cell carcinoma [205, 276], basaloid-squa-
mous cell carcinoma [16, 269] and adenosquamous car-
cinoma [10, 94] are occasionally found in the sinonasal 
tract. Regional lymph node involvement is seen in about 
17% of sinonasal squamous cell carcinomas and distant 
metastases in about 1.5% [215].

2.11.2 Cylindrical Cell Carcinoma

ICD-O:8121/3
 Cylindrical cell carcinoma, also known as non-keratinis-
ing squamous cell carcinoma, transitional cell carcinoma 
or schneiderian carcinoma, is a tumour composed of ma-
lignant proliferating cells derived from  sinonasal respira-
tory (schneiderian) epithelium. The name cylindrical cell 
carcinoma was first coined by Ringertz in 1938 [212] and 
recommended as the preferred term by Shanmugaratnam 
in the WHO classification of 1991 [226].

Grossly, the tumours grow in most cases as exophyt-
ic masses showing either a corrugated or a smooth sur-
face. They may arise from the antrum, the lateral na-
sal wall or the ethmoid, the maxillary antrum being 
the most frequent site [193, 194]. They may occur con-
comitantly with other non-neoplastic polypoid forma-
tions. Microscopically, cylindrical cell carcinoma is 
composed of papillary fronds (Fig. 2.9a), thick ribbons 

and polystratified masses of cells that give rise quite 
often to invaginations of the surface epithelium, which 
at low magnification may mimic inverted papilloma. 
The tumour cells are commonly cylindrical and have 
a tendency to form palisade arrangements perpendic-
ular to the underlying basement membrane (Fig. 2.9b). 
The nuclei are atypical and show increased mitotic ac-
tivity, as well as abnormal mitotic figures. The pattern 
of invasion is usually expansive, being characterised by 
pushing margins with focal infiltration of the stroma. 
The basement membrane remains in most cases con-
spicuous, despite stromal infiltration, which should 
not be regarded as carcinoma in situ. Foci of squamous 
metaplasia, with transition from cylindrical to squa-
mous epithelium, are not uncommon and when ex-
tensive these tumours may be indistinguishable from 
squamous cell carcinoma. This resulted in denomina-
tions such as “transitional cell carcinoma” and “non-
keratinising squamous cell carcinoma”, which may be 
confusing. The first because the term transitional has 
also been applied to carcinomas of the lymphoepithelial 
type, and the second due to the fact that tumours called 
“non-keratinising squamous cell carcinoma” also have 
foci of keratinisation [267a]. In addition, the term cy-
lindrical cell carcinoma should be preferred to non-ke-
ratinising squamous cell carcinoma because “pure” cy-
lindrical cell carcinomas, without any squamous cell 
component, carry a better prognosis than convention-
al squamous cell carcinomas [84]. Very recent obser-
vations suggest a strong etiologic relationship of cylin-
drical cell carcinoma to high-risk human papilloma-
virus [69a]. A high proportion of these tumours show 
marked immunoreactivity for p16.

More aggressive types of carcinoma, such as sinona-
sal undifferentiated carcinoma (SNUC) or high-grade 
adenocarcinoma, may appear occasionally intermingled 
with cylindrical cell carcinoma [226]. Two cases of cy-
lindrical cell carcinoma with endodermal sinus-like fea-
tures have been reported [162]. A full examination of the 
resected specimen is therefore mandatory before label-
ling a tumour a “pure cylindrical cell carcinoma”.

The two main differential diagnoses of cylindrical 
cell carcinoma are the schneiderian papillomas of the 
inverted and oncocytic types, especially when they have 
concomitant carcinomatous changes. Both types of pap-
illoma lack the atypical cellularity constantly seen in cy-
lindrical cell carcinoma. When schneiderian papillomas 
coexist with cylindrical cell carcinomas, or with other 
types of carcinoma, the two components usually appear 
demarcated from one another although in contiguity. 
When the invaginating crypts of an inverted papilloma 
are filled with the cords and ribbons of a keratinising 
or non-keratinising squamous cell carcinoma, the le-
sion represents a conventional squamous cell carcinoma 
arising in an inverted papilloma, which implies a worse 
prognosis than that of cylindrical cell carcinoma.
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2.11.3 Sinonasal Undifferentiated 
Carcinoma

ICD-O:8020/3
 Sinonasal  undifferentiated carcinoma (SNUC) is defined 
as a high-grade malignant epithelial neoplasm of the na-
sal cavity and paranasal sinuses, composed of small to 
medium-sized cells, lacking evidence of squamous or 
glandular differentiation and of rosette formation [48, 
86, 114]. Cigarette smoking [86] and nickel exposure 
[252] have been associated with SNUC. Epstein-Barr vi-
rus (EBV) and the deletion of the retinoblastoma gene 
have been ruled out as factors involved in the develop-
ment of this tumour [127]. Ionising radiation is another 
aetiologic factor, as radiotherapy either for retinoblas-
toma or for nasopharyngeal carcinoma has been associ-
ated with SNUC [127].

Sinonasal undifferentiated carcinoma occurs in 
both sexes over a wide age range, with a median in the 
6th decade of life. It commonly originates from the 
ethmoidal region as a large fungating mass. Gross-
ly, the tumours are quite frequently extensive le-

sions, obstructing the nasal cavity either unilater-
ally or bilaterally and invading the adjacent sinona-
sal structures (Fig. 2.10a), as well as the orbit, skull 
base and the brain. Microscopically, SNUC is com-
posed of small to medium-sized, undifferentiated 
cells, which arise via dysplastic changes from the bas-
al cells of the surface epithelium. The cells are polyg-
onal with distinct borders, showing round to oval, hy-
perchromatic or vesicular nuclei, with either incon-
spicuous or slightly prominent nucleoli, surrounded 
by a moderate amount of either amphophilic or eo-
sinophilic cytoplasm (Fig. 2.10b). Mitotic figures are 
common. The tumour forms nests, cords and sheets 
of cells that show frequent areas of central necrosis 
and tendency to vascular (Fig. 2.10c) and perineural 
invasion. Ultrastructural studies demonstrate poorly 
formed desmosomes in quite a number of cells, while 
the presence of tiny bundles of tonofilaments is very 
rare. Neurosecretory granules are very rarely found. 
SNUC are immunoreactive with epithelial markers, 
such as CAM 5.2 and epithelial membrane antigen 
(EMA). Variable reactivity can be seen with neuron-
specific enolase (NSE), whereas there is negative re-
activity for synaptophysin, chromogranin and other 
neuroendocrine markers. SNUC are also negative for 
EBV [48, 127].

The two main differential diagnoses of SNUC are 
small cell (neuroendocrine) carcinoma (SCC) and 
high-grade olfactory neuroblastoma (ONB). All three 
entities may share some clinical and light microscop-
ic features. However, SNUC and SCC show a marked 
immunoreactivity for cytokeratins that is not seen in 
ONB, and SNUC lacks the neuroendocrine immuno-
reactivity seen in SCC and ONB. Most lesions catego-
rised in the past as grade IV ONB are now considered 
to be either SNUC or SCC. This is important because 
SNUC and SCC have a worse prognosis than ONB. In 
addition, SNUC needs to be distinguished from other 
primary sinonasal tumours, such as solid adenoid cys-
tic carcinoma, microcytic malignant melanoma, cylin-
drical cell carcinoma, primary sinonasal nasopharyn-
geal-type undifferentiated carcinoma, lymphoma and 
others (Table 2.2).

Sinonasal undifferentiated carcinomas are very ag-
gressive tumours. In most instances, the tumour is so 
large and the infiltration is so extensive that complete 
surgical resection cannot be achieved. Radiotherapy 
and chemotherapy are additional options, either sin-
gle or combined. High-dose chemotherapy and autol-
ogous bone marrow transplantation have been consid-
ered as a form of treatment [241]. Prognosis of SNUC 
is dismal, with a median survival of 4 months to 1 year 
[86, 114]. In our experience survival after 2 years is less 
than 40%.

Fig. 2.9. Cylindrical cell carcinoma. a Papillary structures cov-
ered by malignant cells with cylindrical cytoplasm and basal nu-
clei arranged in palisades. b Marked immunoreactivity of the epi-
thelial neoplastic cells for p16, which is related to high-risk HPV

a

b
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2.11.4 Small Cell (Neuroendocrine) 
Carcinoma

ICD-O:8041/3
This is a high-grade malignant epithelial tumour with 
histological features similar to small cell carcinoma of 
the lung [226]. Variable degrees of neuroendocrine dif-
ferentiation may be demonstrable by electron microsco-
py or immunohistochemistry, but have not always been 

required for diagnosis [176]. Before placing a tumour 
within this category, a differential diagnosis of a prima-
ry tumour from the lung must be ruled out.

This type of tumour has been well documented in 
various head and neck territories, mainly in the parot-
id gland and in the larynx. In the sinonasal tract, where 
they are distinctly uncommon, small cell neuroendo-
crine carcinomas have been less precisely characterised, 
and so far no unanimous consensus has been reached 
with regard to the way they have to be separated from 
other small cell tumours, either round or undifferenti-
ated, occurring in this region [51, 132, 151, 191, 208, 210, 
229, 264]. Table 2.2 provides the current criteria most 
widely accepted for their recognition.

 Small cell neuroendocrine carcinoma of the  sinona-
sal region is considered to derive from cells with neuro-
endocrine differentiation occasionally found in the se-
romucous glands. In some cases the tumour grows sur-
rounding the seromucous glands of the lamina propria, 
as if it were originating from them. They give rise to 
nests, cords and sheets of small, undifferentiated cells, 
with moulded nuclei and scanty cytoplasm. Immuno-
histochemistry exhibits a positive reaction for low mo-
lecular weight cytokeratins and EMA, as well as variable 
positivity for neuron-specific enolase, Leu-7, CD56, syn-
aptophysin and chromogranin. At least two neuroendo-
crine markers should demonstrate positivity [199]. Dil-
igent searching and expert hands usually demonstrate 
neurosecretory granules by electron microscopy.

Although its prognosis seems to be somewhat better 
than that of SNUC, or for similar tumours of the lung, 
small cell neuroendocrine carcinoma is a high-grade 
malignancy. Treatment should be a combination of sur-
gery and radiotherapy, plus chemotherapy.

2.11.5 Primary Sinonasal 
Nasopharyngeal-Type 
Undifferentiated Carcinoma

ICD-O:8082/3
Although nasopharyngeal carcinoma (NPC), also 
known as lymphoepithelioma, almost invariably arises 
in the nasopharynx, “bona fide” primary  sinonasal  na-
sopharyngeal-type undifferentiated carcinomas (PSN-
PC) have recently been reported [127]. Due to the un-
differentiated appearance of cells in NPC and PSNPC, 
these tumours may be lumped together with SNUC if 
unaware of their differences [48, 80, 127]. SNUC does 
not arise in the nasopharynx, but bulky lesions may 
extend into this region. Also, NPC may extend from 
the nasopharynx into the sinonasal region. The dis-
tinction between these tumours can generally be made 
on purely histological grounds, since SNUC lacks the 
lymphoplasmacytic cell infiltrate seen in most cases 
of NPC and PSNPC. Immunohistochemistry and in 

Fig. 2.10. Sinonasal undiff erentiated carcinoma (SNUC) a Exten-
sive neoplastic growth invading ethmoid, orbit and sphenoid at 
the left  and also the right ethmoid. Courtesy of Prof. J. Traserra, 
Barcelona, Spain. b Nests of small to intermediate epithelial cells 
showing markedly atypical nuclei and areas of necrosis. c Fre-
quent foci of intra-vascular invasion

a

b

c
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situ hybridisation are of great help in difficult cases. 
All three, NPC, PSNPC, and SNUC, react positively for 
low molecular weight cytokeratins and EMA. In con-
trast, NPC and PSNPC are positive for EBV, whereas 
SNUC is negative. Until very recently, confusion of 
NPC and PSNPC with SNUC has led to the belief that 
some SNUC were related to EBV. The sharp distinction 
of these entities is crucial because NPC and PSNPC 
have a better prognosis and are more responsive to ra-
diation therapy than SNUC.

2.11.6 Malignant Melanoma

ICD-O:8720/3
 Sinonasal  melanomas represent between 0.5 and 1.5% of 
all melanomas [25, 82, 157] and between 3 and 20% of 
sinonasal malignant neoplasms [25, 74]. They most fre-
quently develop after the fifth decade of life [25, 42, 250] 
and seem to originate from melanocytes present in the 
mucosa of the respiratory tract [25, 58, 275]. In our expe-
rience, it is not uncommon to see melanomas arising in an 
area of squamous metaplasia . In contrast to Caucasians, 
black Africans often show visible pigmentation at sites 
corresponding with the common locations of intranasal 
melanomas, of which they have a higher incidence [148]. 
Although there is not a significant sex predilection, men 
seem to be affected more than women [25, 29, 42]. The 
signs and symptoms of presentation of sinonasal melano-
mas are not specific. Epistaxis and nasal obstruction are 
frequent when located in the nasal cavity.

Grossly sinonasal malignant melanomas are either 
pigmented (black-brown) or non-pigmented (pink-tan) 
lesions. In the nasal cavity, they commonly arise in the 
anterior portion (Fig. 2.11a) of the septum and present 
as tan-brown polypoid formations, with occasional ul-
cerated and hemorrhagic areas. When arising within 

sinuses, they present as extensive and widely infiltra-
tive tumours. The development of an intranasal malig-
nant melanoma in an inverted papilloma has been re-
ported [99].

The histological features of sinonasal melanomas 
may be as polymorphic as in their cutaneous counter-
part. Metastatic disease needs to be ruled out, before 
they are labelled as primary tumours. Primary mela-
nomas may be recognised by the presence of junction-
al activity (Fig. 2.11c) or by the finding of an intraepi-
thelial component in the adjacent mucosa; nevertheless, 
these features are usually lost in advanced stages of the 
disease. Histologically, melanomas are composed of me-
dium to large cells that may be polyhedral, round, fusi-
form (Fig. 2.11b), pleomorphic, microcytic, or a mixture 
of them. Usually, they have finely granular cytoplasm 
and nuclei with one or more eosinophilic nucleoli. Mi-
totic activity is prominent. A rare balloon cell variant 
with clear cytoplasm may mimic various types of clear 
cell tumours (see Chap. 5). Osteocartilaginous differen-
tiation has also been observed [244]. The cells of sinona-
sal melanoma grow in solid, loosely cohesive, storiform, 
pseudo-alveolar or organoid patterns [25]. Two-thirds 
of sinonasal melanomas contain some intracytoplasmic 
brown pigment (Fig. 2.11d) [25], which has to be con-
firmed as melanin by Masson-Fontana or Grimelius sil-
ver stains. However, in the sinonasal tract non-pigment-
ed melanomas are not uncommon; in our Barcelona se-
ries up to 40% of the sinonasal melanomas are amela-
notic. When melanin is scarce or is not found, diagnosis 
may be difficult, and special techniques are mandatory. 
Immunohistochemically, the cells of amelanotic melano-
mas are negative for cytokeratin and positive for vimen-
tin, S-100 protein and HMB-45 [65, 82, 209], as well as 
anti-tyrosinase and other newly reported markers [207]. 
Electron microscopy reveals the presence of pre-mela-
nosomes and/or melanosomes.

Table 2.2. Sinonasal undiff erentiated tumors. Immunohistochemistry and genetics.

CK NSE S-100 CG SYN NF EBV L MIC-2 t11;22
Ampl
N-myc

SNUC + ± – – – – – – – – –
SCC + + – ± + – – – – – –
PSNPC + – – – – – + – – – –
SNML – – – – – – + + – – –
PNET – + + ± + – – – + + –
ONB – + (+) + + + – – – – –
MNB – + – + + + – – – – +

SNUC sinonasal undiff erentiated carcinoma, SCC small cell (neuroendocrine) carcinoma, PSNPC primary sinonasal nasopharyngeal-
type carcinoma, SNML sinonasal malignant lymphoma, PNET primitive neuroectodermal tumour, ONB olfactory neuroblastoma, 
MNB metastatic neuroblastoma, CK cytokeratin, NSE neuronal specifi c enolase, S-100 Protein S-100, CG chromogranin, SYN synap-
tophysin, NF neurofi laments, EBV Epstein-Barr virus, L lymphoma markers, MIC-2 CD99, t(11;22) EWS-FLI1, Ampl amplifi cation, (+) 
positive only in sustentacular cells
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The differential diagnosis of amelanotic malignant 
melanoma of the sinonasal tract comprises a long list of 
entities. Epithelioid melanomas mainly have to be dis-
tinguished from non-keratinising squamous cell car-
cinomas, but also from other large cell carcinomas as 
well as from epithelioid malignant schwannomas [76] 
and from metastases. Microcytic melanoma may mimic 
SNUC and other small round cell tumours (Table 2.2). 

Spindle-cell melanoma may be mistaken for a variety of 
spindle-cell sarcomas (see Sects. 2.11.13 to 2.11.17).

The prognosis and management is related to the pe-
culiar biology of the tumour. The prognostic significance 
of the level of local invasion, as established for cutaneous 
melanomas, does not apply to mucosal melanomas be-
cause of the absence of histological landmarks analogous 
to the papillary and reticular dermis; nevertheless, inva-

Fig. 2.11. Sinonasal malignant melanoma. a Darkly pigmented 
polypoid lesion of the anterior nasal cavity in contiguity with a 
pigmented lesion of nasal skin. Courtesy of Prof. J. Traserra, Bar-
celona, Spain. b Spindle cell non-pigmented malignant melano-

cytes with storiform pattern. c Nests of non-pigmented, invasive 
malignant melanocytes arising from metaplastic squamous epi-
thelium showing junctional activity. d Pigmented malignant me-
lanocytes underneath ciliated respiratory epithelium

a
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sion deeper than 0.5 mm is associated with decreased sur-
vival [25].

Although many of the patients do not show initial 
lymph node involvement or disseminated metastases [25, 
83, 107] and have stage I disease at the time of initial di-
agnosis, the prognosis is bad due to a high recurrence rate 
[250]. This recurrence appears to be related to the multi-
centricity of the tumours and to the anatomic characteris-
tics of the region that preclude adequate resection, which 
is the treatment of choice [29, 256]. The utility of radio-
therapy is controversial, but it can be of use in unresect-
able cases or to control recurrences [29, 95]. Immunother-
apy and chemotherapy are also used for metastatic disease 
[256]. Five-year survival of sinonasal melanoma is report-
edly under 35% [29, 250, 256]. The mean survival has not 
improved during the past 15 years [32]. In our Barcelona 
series, the 5-year survival rate of 35% is similar to that 
of sinonasal squamous cell carcinoma. Patients with pri-
mary nasal melanomas had a significantly better 5-year 
survival rate than patients with melanomas from other 
head and neck sites [154].

2.11.7 Olfactory Neuroblastoma

ICD-O:9522/3
 Olfactory neuroblastoma (ONB) is defined as a malig-
nant tumour composed of neuroblasts derived from the 
olfactory membrane [14, 175, 246, 257]. Synonyms in-
clude early terminology such as esthesioneuroepitheli-
oma, esthesioneurocytoma and esthesioneuroblastoma. 
The site of origin of ONB is confined to the olfactory 
mucosa that lines the upper part of the nasal cavity [181]. 
On rare occasions ONB predominantly involves the su-
perior aspect of the cribiform plate and grow as intra-
cranial masses [15, 186]. Before establishing a diagnosis 
of the extremely rare entity known as “ectopic” olfactory 
neuroblastoma, which implies absence of involvement 
of the olfactory membrane, other sinonasal small round 
cell tumours have to be carefully ruled out (Table 2.2).

Olfactory neuroblastoma has a bimodal age distribu-
tion with peaks in the 2nd and 6th decades [70]. This 
clearly differs from adrenal neuroblastoma, with most 
cases arising in children under 4 years of age. Both sexes 
are equally affected. Nasal obstruction, rhinorrhoea and 
epistaxis are the most common presenting symptoms.

Grossly, the tumours are often unilateral, presenting 
as smooth polypoid or fungating masses of fleshy con-
sistency and yellow to pink colour (Fig. 2.12a).

At low magnification, ONB exhibits one of two main 
patterns of growth [176]. Most often, it presents a lobu-
lar arrangement with well-defined groups of tumour 
cells separated by abundant oedematous stroma. Less fre-
quently, the tumour grows as diffuse sheets of cells with 
scanty, but highly vascular stroma. The neoplastic neu-
roblasts are typically small, showing round to oval nu-

clei with stippled chromatin, absent or small nucleoli, and 
minimal cytoplasm. They are commonly separated by a 
neurofibrillary matrix formed by neuronal cell process-
es in which axons may be demonstrable by convention-
al silver stains. This background, seen in about 85% of 
ONBs, is the most helpful diagnostic feature (Fig. 2.12b). 
The Homer-Wright type of rosettes is quite characteris-
tic of ONB; however, they are less commonly seen. They 
form when the tumour cells surround the neurofibril-
lary matrix in collar-like arrangements. Even more rare 
are the true olfactory Flexner-Wintersteiner type of ro-
settes, which depict well-defined lumina lined by colum-
nar cells resembling olfactory epithelium. These cells gen-
erally have basally located nuclei and merge with the ad-
jacent neuroblasts without any intervening basal lamina. 
Perivascular pseudorosettes, formed by tumour cells ar-
ranged around capillaries, are of no diagnostic value, for 
they may be found in several types of neoplasms.

The scheme proposed by Hyams [122] to grade ONB 
into four groups carries diagnostic and prognostic im-
plications (Table 2.3). The differential diagnosis of ONB 
includes a wide variety of small round cell tumours aris-
ing in the sinonasal region (Table 2.2). Immunohisto-
chemically, ONB shows diffuse positivity for NSE and 
synaptophysin, but is less often positive for chromo-
granin. In tumours with a nesting pattern, sustentacu-
lar cells are positive for S-100 protein, but generally neg-
ative for cytokeratin, although in ONB with a nesting 
pattern a few tumours may exhibit focal staining for low 
molecular weight cytokeratins. They are negative for 
EMA. Neurofilament protein and other markers of neu-
ral differentiation are more often expressed in tumours 
with diffuse, sheet-like patterns [53, 87, 246, 268]. Elec-
tron microscopy shows evidence of neuroblastic differ-
entiation, demonstrating neuritic processes, neurotu-
bules and membrane-bound dense-core granules [131, 
159, 247]. The human analogue of achaete-scute gene 
(HASH1), expressed in immature olfactory neurons, 
is also expressed in ONB [45]. Conversely, the olfacto-
ry marker protein [182], expressed exclusively in ma-
ture olfactory neurons, is not. ONB lacks CD 99 (MIC-
2) expression, as well as the t(11;22) translocation char-
acteristic of primary neuroectodermal tumour (PNET) 
[13, 263]. It also lacks the molecular genetic changes of 
sympathetic neuroblastoma, which, in children, may be 
metastatic to the sinonasal region.

Staging of ONB is based on the Kadish system [129], in 
which stage A disease is confined to the nasal cavity, stage 
B to the nasal cavity and paranasal sinuses, and stage C 
shows local or distant spread beyond the nasal cavity or 
sinuses. This correlates with prognosis [70]. Necrosis is 
the single histological feature that seems to correlate with 
poor survival [175]. About two-thirds of recurrences are 
in the form of local disease, whereas locoregional recur-
rences, with intracranial extension or involvement of 
cervical lymph nodes, represent about 20%, and distant 
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metastases account for the rest [70]. Distant metastases 
mainly involve bone and lung [68]. Complete surgical ex-
cision, often followed by radiation therapy and/or chemo-
therapy, seems to be the treatment of choice [14, 179]. In 
advanced ONB, high-dose chemotherapy and autologous 
bone marrow transplantation has been used [68, 188].

2.11.8  Primitive 
Neuroectodermal Tumour

ICD-O:9364/3
 Approximately 9% of extraosseous Ewing’s sarcoma/
primitive neuroectodermal tumour (PNET) arise in the 
head and neck region [176]. This tumour is composed 

of uniform, small, undifferentiated, primitive neuro-
ectodermal cells (Fig. 2.13a) [149]. The great majority 
of these tumours will react strongly with antibodies 
against the MIC-2 (CD99) protein product (Fig. 2.13b). 
This marker is of considerable value, but it is by no 
means specific. A growing number of other neoplasms 
expressing this protein have been documented. Among 
these are T-cell lymphomas [263]. The standard trans-
location t(11; 22) (q24; q12) of PNET [260] results in 
the fusion of the EWS-FLI1 genes. The detection of the 
chimeric transcript by techniques of molecular biology 
confirms the diagnosis [238]. We have seen one exam-
ple of PNET arising from the maxillary antrum [39], 
which ultrastructurally showed rudimentary neuritic 
differentiation, as well as scanty microtubule forma-
tion. This raised the differential diagnostic dilemma 
of “ectopic olfactory neuroblastoma”; nevertheless, the 
tumour cells were positive for MIC-2 and showed the 
t(11;22)(q24;q12) translocation, findings that are char-
acteristically negative in ONB [13].

2.11.9 High-Grade 
Sinonasal Adenocarcinomas

2.11.9.1  Intestinal-Type 
Adenocarcinoma

ICD-O:8144/3
This is a tumour with histological features resembling 
colorectal adenocarcinoma [126, 220]. It is considered to 
originate through intestinal metaplasia of the ciliated re-
spiratory cells lining the schneiderian membrane. This 
tumour is the most common type of sinonasal adeno-
carcinoma, representing about 6–13% of malignancies 
developing in the  sinonasal tract [41, 105, 216]. Metas-
tasis from gastrointestinal adenocarcinoma should be 
ruled out before a tumour is labelled as a primary of this 
region. These tumours are strongly associated with ex-
posure to different types of dust, mainly hardwood, but 
also softwood dusts, as well as leather dust [4, 5, 47, 102, 
123, 124, 142]. About 20% of sinonasal intestinal-type 
adenocarcinomas seem to be sporadic, without evidence 
of exposure to industrial dusts [4].

Grossly, they have a fungating appearance with either 
polypoid or papillary features. Occasionally, they may 
have a gelatinous consistency resembling a mucocele. The 
most common location is the ethmoidal region [17]. His-
tologically, the tumour is mainly composed of columnar 
mucin-secreting cells and goblet cells [17]. Some well-dif-
ferentiated tumours may also contain resorptive cells, ar-
gentaffin cells and Paneth cells. Endocrine-amphicrine 
enteric differentiation may occasionally be found [222]. 
Metaplastic and atypical changes have been observed in 
adjacent pre-neoplastic epithelium [270]. These tumours 

Fig. 2.12. a Olfactory neuroblastoma: polypoid mass of fl eshy 
consistency and pink colour. b Well-diff erentiated olfactory neu-
roblastoma: nests of small round neuroblasts embedded in a neu-
rofi brillary matrix are surrounded by delicate networks of capil-
lary blood vessels

a
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depict different histological patterns that may be predom-
inantly papillary, glandular, compact, mucinous or mixed 
[17, 23]. Papillary tumours mainly consist of elongated 
outgrowths lined by intestinal-type cells with marked-
ly atypical pseudostratified nuclei (Fig. 2.14a). Although 
most of them are high-grade tumours, low-grade forms 
(Fig. 2.14b) mimicking colonic villous adenoma may oc-
casionally occur [174]. The glandular pattern resembles 

common-type intestinal adenocarcinoma. Compact or 
solid forms show poorly differentiated nests of cells in 
which glandular formation is rarely seen. In the muci-
nous pattern, more than 50% of the tumour is composed 
of dilated mucin-filled glands lined by columnar mu-
cin-secreting epithelium, and lakes of mucin containing 
fragmented epithelial elements (Fig. 2.14c). Other muci-
nous tumours show mucin-filled cells with the pattern of 
“signet-ring” cell carcinoma. Various attempts have been 
made to correlate histopathological grading and typing 
with clinical behaviour [78, 81, 140].

Features such as cytologic atypia, high mitotic rate and 
areas of necrosis, which are common findings in most in-
testinal-type adenocarcinomas, help to distinguish the 
high-grade variants from rare low-grade intestinal-type 
adenocarcinomas and from mucoceles. The lack of epi-
dermoid and squamous differentiation separates these tu-
mours from mucoepidermoid and adenosquamous carci-
nomas. Immunohistochemistry and electron microscopy 
have confirmed the enteric differentiation of the tumour 
cells [24]. These tumours are positive for a wide spectrum 
of cytokeratin markers, whereas they are only occasion-
ally positive for carcinoembryonic antigen [166]. Intesti-
nal-type adenocarcinomas are frequently but not always 
positive for cytokeratin 7, while most express cytokera-
tin 20 and CDX-2, two markers related to intestinal dif-
ferentiation [79]. The prognosis for high-grade intesti-
nal-type adenocarcinoma is poor. Recurrences and sub-
sequent deeply invasive local growth are frequent; how-
ever, lymph node and distant metastases are rare [17, 78, 
142]. Treatment of choice is complete surgical resection 
followed by radiotherapy.

2.11.9.2 Salivary-Type 
High-Grade Adenocarcinomas

Adenoid Cystic Carcinoma
ICD-O:8200/3
 Adenoid cystic carcinoma (see Chap. 5) is the most com-
mon malignant salivary-type of tumour of the upper 

Table 2.3. Olfactory neuroblastoma. Hyams Grading Scheme [122].

Histologic grades 1 2 3 4

Lobular architecture Present Present ± +
Mitotic activity Absent Present Prominent Marked
Nuclear pleomorphism Absent Moderate Prominent Marked
Fibrillary matrix Prominent Moderate Slight Absent
Rosettes H-W + H-W + Flexner + Absent
Necrosis Absent Absent Occasional Common
Calcification ± + Absent Absent

H-W Homer-Wright rosettes, + present or absent

Fig. 2.13. Primitive neuroectodermal tumour (PNET). a Mo-
notonous proliferation of small, round, undiff erentiated cells. b 
CD99-positive immune reaction at the cellular membrane

a

b
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respiratory tract and constitutes 5–10% of all  sinonasal 
malignancies [43, 105, 206]. It is most common in the 
maxillary antrum, followed by the nasal cavity [60], al-
though ethmoid, sphenoid and frontal sinuses may also 
be involved [110, 169, 255].

Other Salivary-Type High-Grade Adenocarcinomas
With the exception of adenoid cystic carcinoma, these 
tumours are quite rare in the  sinonasal region. Although 
most  salivary duct carcinomas (SDCs) arise from the 
major salivary glands, the development of this highly 

aggressive tumour from the seromucous glands of the 
upper respiratory tract may occasionally occur. We have 
seen one example of SDC originating in the maxillary 
antrum, in which the characteristic ductal pattern, with 
comedo-type necrosis, was only evident in the metas-
tases to the submandibular lymph nodes. The primary 
tumour was initially classified as adenocarcinoma not 
otherwise specified (NOS) due to the absence of convinc-
ing diagnostic features [40]. Carcinoma ex pleomorphic 
adenoma may also occur in the sinonasal tract [110].

2.11.10 Low-Grade Sinonasal 
Adenocarcinomas

 Low-grade adenocarcinomas arising primarily within 
the  sinonasal tract are an uncommon and heteroge-
neous group of tumours [23, 113, 139, 150]. Some of 
these neoplasms show apparent histological continu-
ity with the normal surface epithelium of the sinonasal 
mucosa, whereas others are of salivary gland origin. All 
have better prognosis and different clinical presentation 
than their high-grade counterpart. With the exception 
of the well-differentiated, low-grade, adenocarcinomas 
of intestinal type, no correlation with occupational ac-
tivities has been found in these tumours.

2.11.10.1 Non-Salivary-Type 
Low-Grade Adenocarcinomas

Non-salivary-type low-grade sinonasal adenocarcinomas 
are a distinctive group of tumours comprising well-dif-
ferentiated tubular or papillary structures, or a combina-
tion of both. They are lined by a single layer of cuboidal 
or columnar cells that display uniform round or oval 
nuclei, inconspicuous nucleoli, minimal cytologic atypia 
and scarce mitotic figures. They are locally infiltrative 
and have a tendency towards local recurrence [113].

Different histological patterns may be recognised: 
papillary, glandular, mucinous, trabecular, cribriform 
and clear cell. The papillary pattern is characterised by 
complex papillary fronds lined by bland columnar cells 
that may occasionally mimic oncocytic (columnar) cell 
papilloma. Quite similar tumours also develop in the 
nasopharynx [267]. The glandular pattern may simulate 
adenoma; nevertheless, the presence of closely packed 
glands, forming back-to-back arrangements, indicates 
the true malignant nature. Mucinous tumours have to be 
distinguished from mucoceles and from mucinous ade-
nocarcinoma of intestinal or salivary type [20, 224]. The 
trabecular pattern may resemble   acinic cell carcinoma 
[200]. The cribriform arrangements have to be distin-
guished from low-grade salivary duct carcinoma of sal-
ivary glands [62]. The clear cell type has to be separat-
ed from the salivary-type tumours with clear cells and 

Fig. 2.14. Intestinal-type adenocarcinoma. a Papillary outgrowth 
of intestinal-like malignant epithelium. Destruction of sinonasal 
bone at the bottom. b Low-grade variant mimicking villous ade-
noma of the colon. c Mucinous variant mimicking mucocele
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from   metastatic renal cell carcinoma [31, 280]. A tubu-
lopapillary variant has recently been reported (Fig. 2.15) 
[234] that has to be differentiated from terminal tubulus 
adenocarcinoma of the nasal seromucous glands [139].

2.11.10.2 Salivary-Type Low-Grade 
Adenocarcinomas

Mucoepidermoid carcinoma, polymorphous low-grade 
adenocarcinoma (Fig. 2.16) and acinic cell carcinoma 
originate only on rare occasions from the seromucous 
glands of the sinonasal mucosa [43, 110, 150, 190, 200, 
239]. Most  mucoepidermoid carcinomas of the  sinona-
sal tract are low-grade. Some large oncocytic tumours 
of the sinonasal tract may behave in a locally aggressive 
fashion and are better classified as low-grade adenocar-
cinomas [55, 103, 110]. All these tumours are dealt with 
in detail in Chap. 5 on salivary glands. Their main dif-
ferential diagnoses are other salivary- or non-salivary-
type low-grade adenocarcinomas.

2.11.11 Sinonasal Malignant Lymphomas

 Malignant lymphomas of the  sinonasal region comprise 
approximately 6% of all sinonasal malignancies [134]. In 
our Barcelona series, they account for 9.5% (Table 2.1). 
In western countries, about 50% of sinonasal lymphomas 
are of B-cell type, whereas the other 50% mostly showed 
NK/T-cell lineage [38]; nevertheless, other reports point 
to more variable rates [3, 72, 77, 85]. Conversely, in ori-
ental populations most primary lymphomas of the nasal 
cavity and nasopharynx are of NK/T cell lineage [49, 50, 
52, 92, 233].

 Sinonasal  B-cell lymphomas are in general composed 
of a diffuse proliferation of large lymphoid cells, or of a 

diffuse mixed pattern of small and large cells. They in-
filtrate and expand the subepithelial soft tissue and may 
extend into the underlying bone. Sinonasal B-cell lym-
phomas lack epitheliotropism, polymorphous cell in-
filtrate, angiocentricity, prominent necrosis, and fibro-
sis. They are usually positive for B-cell markers (CD20 
and CD79a) and negative for NK/T cell markers.  light 
chain restriction is seen more often than  restriction. 
They are often negative for EBV markers. Radiothera-
py and chemotherapy is the standard treatment for ad-
vanced tumours [213].

 Sinonasal  NK/T cell lymphomas were labelled in past 
decades with terms such as “lethal midline granuloma”, 
“polymorphic reticulosis” and “angiocentric T-cell lym-
phoma”, among others. Until quite recently, non-B cell 
sinonasal lymphomas were considered as other forms of 
T-cell lymphoma, frequently displaying angiocentrici-
ty. Patients may present either with an obstructive mass 
or with mid-facial destructive lesions. Histologically, an 
angiocentric and angiodestructive infiltrate with exten-
sive necrosis (Fig. 2.17a) is frequently seen. In NK/T-cell 
lymphoma, cells may be small, medium-sized, large, or 
anaplastic, and may show a conspicuous admixture of 

Fig. 2.15.   Tubulopapillary carcinoma: low-grade proliferation of 
cuboidal to columnar epithelial cells forming tubules at the centre 
and papillae at the surface

Fig. 2.16. Polymorphous low-grade adenocarcinoma. a CT scan 
showing an irregularly nodular lesion destroying the anterior na-
sal septum. Courtesy of Prof. J. Traserra, Barcelona, Spain. b Var-
iegated glandular arrangements composed of tubules with bland 
cellularity are seen beneath respiratory epithelium

a

b



62 A. Cardesa · L. Alos · A. Franchi

2

inflammatory cells. Pseudoepitheliomatous hyperplasia 
of the covering epithelium may occur [49]. NK/T cell 
lymphoma is almost always associated with EBV posi-
tivity. The most typical immunophenotypes are CD2+, 
CD56+ (Fig. 2.17b), surface CD3–, and cytoplasmic 
CD3epsilon+. Most cases are also positive for cytotox-
ic granule-associated proteins (granzyme B, TIA-1 and 
perforin). They are usually negative for other T and NK-
cell associated markers. Sinonasal lymphomas demon-
strating CD3epsilon+, CD56–, cytotoxic molecule+, and 
EBV+ are also included within the NK/T category. The 
commonest cytogenetic abnormality found in NK/T-
cell lymphoma is the 6q-22-23 deletion [233]. The prog-
nosis of nasal NK/T-cell lymphoma is variable. Some pa-
tients respond well to therapy and others die of disease 
despite aggressive therapy [52].

Sinonasal malignant lymphomas of either B-cell or T-
cell derivation need a careful differential diagnosis with 
other small round cell tumours (Table 2.2) and with ex-
tramedullary plasmacytoma [6, 46], as well as with ex-
tramedullary tumours composed of myeloid or lymphoid 
blasts [133].

2.11.12 Extramedullary Plasmacytoma

ICD-O:9731/3
 Plasmacytoma of the  sinonasal tract appears as a dif-
fuse infiltration of mature plasma cells of the mucosa; 
occasionally, tumour cells are less differentiated, and 
diagnosis may be difficult on a histologic basis [2, 6, 46, 
185]. Immunohistochemical staining for CD138 and  
and  chains may be helpful. Full examination of the 
patient is required to exclude disseminated disease.

2.11.13 Fibrosarcoma

ICD-O:8810/3
 Fibrosarcoma of the  sinonasal tract occurs across a 
wide age range, most commonly causing obstruction or 
epistaxis. The histologic appearance is that of a spindle 
cell lesion, with fascicles or bundles of neoplastic cells 
intersecting at various angles, sometimes with a her-
ringbone pattern. Most sinonasal fibrosarcomas have a 
low-grade appearance, with moderate cellularity and a 
low mitotic rate [111]. In accordance, the behaviour is 
more often characterised by repeated local recurrenc-
es, while distant metastases are rare. The differential 
diagnosis includes desmoid fibromatosis, leiomyosar-
coma, nerve sheath tumours, spindle cell carcinoma 
and melanoma.

2.11.14 Malignant Fibrous 
Histiocytoma

ICD-O:8830/3
  Malignant fibrous histiocytoma is a high-grade sarcoma 
of adulthood histologically consisting of a proliferation 
of spindle cells arranged in a storiform pattern, inter-
mixed with atypical pleomorphic, often multinucleated 
giant cells. In the sinonasal tract it presents as a highly 
aggressive and destructive lesion, with bone invasion 
and extension in adjacent structures [201]. Before a di-
agnosis of malignant fibrous histiocytoma is rendered, 
other pleomorphic malignant tumours, like leiomyosar-
coma, osteosarcoma and sarcomatoid carcinoma should 
be excluded by means of immunohistochemical or ul-
trastructural analysis.

Fig. 2.17. Sinonasal NK/T lymphoma. a Angiocentric infi ltrate 
of atypical lymphocytes with extensive necrotic areas. b Strongly 
positive CD56 immunoreaction
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2.11.15 Leiomyosarcoma

ICD-O:8890/3
  Leiomyosarcoma of the sinonasal tract is an extremely 
rare neoplasm, with identical histological appearance 
and immunoprofile to the soft tissue counterpart [91]. If 
the tumour is limited to the nasal cavity the prognosis is 
good, and according to Kuruvilla et al. [144], sinonasal 
leiomyosarcoma can be regarded as a locally aggressive 
neoplasm with limited metastatic potential that should 
be treated by surgery alone. Distinction from sinona-
sal leiomyoma is based on mitotic activity and cellular 
atypia.

2.11.16 Rhabdomyosarcoma

ICD-O:8900/3
  Rhabdomyosarcoma is the most common sinonasal ma-
lignancy of the paediatric age, but it is also observed in 
adults [37, 116]. The most common histologic subtypes 
are the embryonal and the alveolar [37]. The overall 5-
year survival is around 40%; adult age and alveolar sub-
type are adverse prognostic factors. Treatment includes 
a combination of radiotherapy and chemotherapy, with 
surgical resection reserved for residual disease. The risk 
of neck involvement is high.

2.11.17 Malignant Peripheral 
Nerve Sheath Tumour

ICD-O:9560/3
  Malignant peripheral nerve sheath tumour (MPNST) of 
the sinonasal tract is a very rare neoplasm [163] that is 
probably under-recognised due to the lack of reproduc-
ible histologic criteria and to the tendency of these tu-
mours to be negative for the commonly used immuno-
histochemical markers of nerve sheath differentiation. 
Only in some cases can the diagnosis be based on the 
identification of a pre-existing neurofibroma. Histologi-
cally, MPNST is a moderately to highly cellular spindle 
cell proliferation, with variable mitotic activity and areas 
of necrosis. A variant composed of epithelioid cells has 
been described in the sinonasal cavities (Fig. 2.18) [76]. 
Some tumours may show morphologic and immuno-
histochemical features of skeletal muscle differentiation 
and are designated “malignant triton tumours” [138].

2.11.18 Teratocarcinosarcoma

ICD-O:8980/3
The term “  teratocarcinosarcoma” is designated to an 
unusual entity in which a malignant sinonasal tera-
tomatous tumour also shows features of carcinosarcoma 

[112]. Patients suffering from this malignancy are exclu-
sively adults (age range 18–79 years; mean 60 years) [64, 
75, 112, 156, 195, 227]. There is a male predominance 
and symptoms are non-specific with nasal obstruction 
and epistaxis produced by a nasal cavity mass (Fig. 2.19a) 
[112].

Histologically, sinonasal teratocarcinosarco-
ma (SNTCS) comprises a multiplicity of cell types of 
varying maturity (Fig. 2.19b). The epithelial compo-
nent includes keratinising squamous epithelium, pseu-
dostratified columnar ciliated epithelium and glan-
dular structures lined by cuboidal and columnar cells 
including mucus cells. Masses of immature epitheli-
al cells, some containing glycogen or mucin, are fre-
quently found. “Foetal-appearing” clear cell squamous 
epithelium is a common finding and a very important 
diagnostic clue for some authors [112]. Neuroepitheli-
al elements with rosettes and neuroblastoma-like ar-
eas are in most instances present. These epithelial and 
neuroepithelial elements occur in close relationship 
with each other and with mesenchymal elements, the 
most prominent of which are immature cells with oval 
or elongated nuclei. The mesenchymal cells may exhib-
it skeletal muscle differentiation with cross striations 
(Fig. 2.19c). Foci of cartilage, smooth muscle, adipose 
tissue and fibrovascular tissues may also be present. In 
spite of the common occurrence of areas having a va-
riety of mature tissues, mitotic activity and cytological 
features of malignancy are demonstrable in the undif-
ferentiated areas of both the epithelial and mesenchy-
mal elements [75].

In order to achieve the correct diagnosis of SNTCS 
a thorough sampling of the specimen is required. In-
adequate sampling may lead to mistaken diagnoses of 
esthesioneuroblastoma, squamous cell carcinoma, un-
differentiated carcinoma, adenocarcinoma, malignant 
craniopharyngioma, malignant mixed tumour of sali-
vary gland type, mucoepidermoid carcinoma, adeno-

Fig. 2.18. Sinonasal malignant epithelioid schwannoma: marked 
S-100 protein positivity in a large cell malignant neoplasm, mim-
icking amelanotic melanoma
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squamous carcinoma and others [105]. In contradis-
tinction to malignant gonadal teratomas, which are 
frequently found in patients at a younger age, sinonasal 
teratocarcinosarcoma does not contain areas of embry-
onal carcinoma, choriocarcinoma or germinoma (sem-
inoma), as seen in many germ cell tumours. This makes 
a germ cell origin of SNTCS unlikely [112]. The histo-
genesis of sinonasal teratocarcinosarcoma is debatable. 
The presence of neural tissue in these neoplasms rais-
es the possibility that the origin could be in some way 
related to the olfactory membrane, or alternatively to 
the sinonasal membrane as a whole, since the olfactory 
membrane also develops from it [112].

Sinonasal teratocarcinosarcomas are locally aggres-
sive tumours, with rapid invasion of soft tissues and 
bone, and metastasise to regional lymph nodes and 
sites, such as the lung. The average survival of a pa-
tient with SNTCS is 1.7 years, with 60% of the patients 
not surviving beyond 3 years. The treatment of SNTCS 
is controversial, but an aggressive initial therapeutical 
approach with a combination of surgical resection, ra-
diotherapy and chemotherapy is usually recommend-
ed [112].
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3.1 Embryonic Rests 
and Heterotopias

3.1.1 Fordyce Granules/Spots

 Fordyce granules are ectopic sebaceous glands in the 
oral mucosa [39, 119]. They appear as soft, creamy white 
or yellowish spots or clusters, typically a few millime-
tres in diameter. They are symmetrically distributed 
and tend to increase in size and number with age. The 
main site is the buccal mucosa, but they may also involve 
the vermilion border and labial mucosa, particularly in 
the upper lip. More rarely, the tongue, palatoglossal fold, 
tonsil and other intraoral sites may be affected, and the 
condition can then be confused with other lesions. Mi-
croscopy shows typical sebaceous glands opening di-
rectly onto the surface by short, keratinised ducts with 
no associated hair follicles.

3.1.2 Juxtaoral Organ of Chievitz

 Chievitz’s organ, or the bucco-temporal organ, is 
thought to be a vestigial neuroepithelial structure. It has 
also been suggested that the juxtaoral organ is an anlage 
of the parotid gland, or arises from Schwann cells that 
have undergone squamous metaplasia [132]. It has been 
demonstrated in neonates and children and can persist 
into adult life [16]. The organ is usually found between 
the temporalis muscle and the bucco-temporal fascia or 
pterygomandibular raphe, and is usually present bilater-
ally. It is seen fortuitously, generally in material taken 
from surgical resections, and is important as it can be 
misinterpreted as a squamous cell carcinoma. Very rare 
cases have presented as tumours in the infratemporal 
fossa [83]. It is usually only a few millimetres in size and 
microscopically forms a multilobulated mass of discrete 
cell nests that resemble squamous epithelium, but do not 
show obvious keratinisation. Occasionally, the cells have 
clear cytoplasm and form duct-like structures that may 
contain mucin-negative colloid. The cell nests are associ-
ated with nerve fibres, particularly at the periphery, and 
this may be mistakenly interpreted as a squamous car-
cinoma with perineural involvement, or sometimes mu-
coepidermoid carcinoma and thyroid carcinoma [103]. 
The central areas of the epithelial cell nests are positive 
for cytokeratin 19 and most cell nests are positive for 
vimentin and weakly positive for epithelial membrane 
antigen. They are negative for S-100 protein, glial acidic 
fibrillary protein, and neuroendocrine markers such 
as chromogranin, synaptophysin and neurone-specific 
enolase [132]. A similar appearance to the juxtaoral or-
gan has rarely been described elsewhere in the mouth, 
including intraosseous locations [47].

3.2 Vesiculo-Bullous Diseases

3.2.1 Herpes Simplex Infections

 Herpes simplex is a common virus that often causes 
subclinical infections. It is, however, a cause of serious 
and sometimes fatal illnesses in immunocompromised 
patients. In the orofacial tissues, clinically apparent in-
fections can be primary or recurrent. The majority of 
cases of oral infections are due to Herpes simplex type 
1, but an increasing proportion is being attributed to 
Herpes simplex type 2, which is typically more closely 
associated with genital infections. The virus is trans-
mitted by close contact. Although in the past primary 
herpes affected children most frequently, in Western 
societies it is seen increasingly in young and middle-
aged adults.

Primary herpes infection (primary herpetic gingivo-
stomatitis) is characterised by widespread vesicular le-
sions of the oral mucosa [183]. Any site may be involved, 
but the hard palate and the dorsum of the tongue are 
the most common locations. The vesicles quickly rup-
ture to leave shallow, painful, sharply demarcated ulcers 
that are 1–2 mm in diameter and have an erythematous 
halo. Ulcers frequently coalesce to form more irregular 
lesions. Gingivitis is a very characteristic feature of pri-
mary herpes. The gingivae are swollen and often strik-
ingly erythematous, even in the absence of frank ulcer-
ation. There is often conspicuous cervical lymphade-
nopathy, together with mild fever and malaise. Oral le-
sions usually resolve spontaneously within 1–2 weeks. 
About a third of patients infected with Herpes simplex, 
either clinically or sub-clinically, are susceptible to re-
current infections.

It is uncommon for herpetic lesions to be biopsied 
(Fig 3.1). In the early stages there is intercellular oede-
ma and ballooning and vacuolisation of keratinocytes 
due to intracellular oedema. This leads to intraepithe-
lial vesiculation. Nuclei become enlarged, and occasion-
ally basophilic or eosinophilic nuclear inclusions with 
a clear halo ( Lipschutz bodies) can be identified. Cells 
may fuse to form multinucleated epithelial giant cells. 
The vesiculation is followed rapidly by epithelial necro-
sis and breakdown, leading to ulceration and more flor-
id inflammatory infiltration.

Herpes simplex virus can persist in a latent form in 
the trigeminal ganglion and when re-activated causes 
recurrent infections. These are typically seen at the 
mucocutaneous junctions of the mouth or nasal cavi-
ty, and involvement of the lips, the most common site, 
is called herpes labialis. A variety of apparently dis-
parate factors can trigger re-activation, including the 
common cold (“fever blister”), exposure to sunlight, 
menstruation, stress and others. There is usually a 
brief prodromal burning or prickling sensation in the 
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affected area, followed by the formation of a localised 
cluster of vesicles. These rapidly break down, ulcerate 
and crust. The lesions usually heal spontaneously in 
1–2 weeks. Occasionally there may be intraoral recur-
rences, particularly in the hard palate. These may be 
triggered by local anaesthetic injections. Persistent-
ly recurrent intraoral herpes, however, should always 
raise the possibility of immunosuppression. Atypical 
and often very severe forms of intraoral herpes infec-
tions can be seen in patients who are immunocompro-
mised [21].

3.2.2 Chickenpox 
and Herpes Zoster

 Chickenpox is a highly contagious infection caused by 
the herpes virus  Varicella zoster. It is typically seen in 
children where it causes crops of pruritic cutaneous 
vesicles. It is usually transmitted by direct contact and 
has an incubation period of 2–3 weeks. The exanthem is 
frequently preceded by a slight fever, malaise and mild 
headache. The cutaneous lesions start as an itchy macu-
lar rash, which progressively becomes vesicular and 
pustular before breaking down to form focal crusting 
lesions. They tend to erupt in crops, but lesions at all 
stages of evolution are frequently present. The back and 
chest are often the first sites of involvement, but later 
lesions appear on the face, neck and limbs. They can 
involve the nose, ears, conjunctiva and genital areas. 
In the mouth they form small, non-specific, scattered 
ulcers. The symptoms last from a few days to 2 weeks. 
In many cases the virus remains latent in dorsal root 
ganglia.

Herpes zoster (shingles) is due to reactivation of 
the Varicella zoster virus. In the orofacial region it 
is characterised by pain, a vesicular rash and stoma-
titis in the related dermatome. Unlike herpes labia-
lis, repeated recurrences of zoster are very rare. Oc-
casionally there is an underlying immunodeficiency. 
Herpes zoster is a hazard in organ transplant patients 
and can be an early complication of haematolymphoid 
neoplasms and HIV infections. Herpes zoster usually 
affects adults of middle age or older, but occasional-
ly involves children. The first signs are often pain, ir-
ritation or tenderness in one or more divisions of the 
trigeminal nerve. The pain may be severe and can be 
misinterpreted as toothache, leading to inappropri-
ate dental intervention. Malaise and low-grade fever 
are common constitutional symptoms. There is usual-
ly a strikingly unilateral, vesicular exanthem restrict-
ed to the affected dermatome. Intraorally, there may 
also be extensive unilateral ulceration in the distribu-
tion of the involved nerves. There is usually tender re-
gional lymphadenopathy. The acute phase lasts about 
7–10 days, but pain may continue until the lesions ul-

cerate and crust over, which may take several weeks, 
especially if there is suppuration and subsequent scar-
ring. In these circumstances a significant number of 
patients develop the most unpleasant consequence of 
post-herpetic neuralgia.

3.2.3  Hand-Foot-and-Mouth Disease

This is a common and usually mild viral infection 
that often causes local clusters of infections among 
groups of young children and is characterised by oral 
ulceration and a vesicular rash on the extremities. It 
is caused by a variety of strains of the  coxsackie A16 
virus and is highly infectious. Sporadic cases associ-
ated with Coxsackie A4–7, A9, A10, B1–B3, and B5 
have also been reported. It frequently spreads through 
classrooms, schools and local communities in an epi-
demic manner. The incubation period is between 3 and 
10 days. It presents clinically as small, scattered oral ul-
cers that often cause few symptoms. Although the ini-
tial lesions are vesicular, intact blisters are rarely seen. 
Unlike primary herpes infections, the gingivae are 
rarely affected. It is unusual for regional lymph nodes 
to be involved except in severe cases and constitutional 
symptoms tend to be mild or absent. The cutaneous ex-
anthem consists of small vesicles or occasionally larger 
blisters that form mainly around the base of fingers or 
toes, but may extend to involve any part of the limb. 
In some outbreaks, either the mouth or the extremities 
alone may be affected. Although serological investiga-
tions can confirm the diagnosis, due to the relatively 
mild and transient nature of the disease, this investiga-
tion is rarely undertaken. Typically, the condition re-
solves spontaneously within a week to 10 days and does 
not recur. However, in some epidemics patients have 
developed severe complications, including interstitial 
pneumonitis, myocarditis and encephalitis, resulting 
in death [36].

Fig. 3.1. Primary herpetic stomatitis showing intercellular vacu-
olation and multinucleated epithelial cells
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3.2.4 Herpangina

 Herpangina is also caused by a variety of group A cox-
sackie viruses including A1 to 6, 8, 10, and 22. Other 
causes include coxsackie group B (strains 1–4), echovi-
ruses, and other enteroviruses [161]. It is highly conta-
gious and tends to affect young children in the summer 
and early autumn period. Like hand-foot-and-mouth 
disease, it rapidly spreads through close-knit communi-
ties, such as schools, and presents with acute pharyn-
gitis, anorexia and dysphagia, with or without cervical 
lymphadenopathy. Typically, the lesions are restricted to 
the soft palate, uvula, anterior pillars of the fauces and 
palatine tonsils. They consist of multiple, small vesicles 
that rapidly rupture to form superficial ulcers, which 
may coalesce. In addition, there is often more gener-
alised oropharyngeal erythema. The condition usually 
lasts 1–2 weeks and is treated symptomatically.

3.2.5 Pemphigus Vulgaris

 Pemphigus  vulgaris is an uncommon, but potentially 
lethal, mucocutaneous disorder that occasionally also 
involves the eyes. It is an autoimmune disease due to cir-
culating antibodies against the intercellular attachments 
of stratified squamous epithelia [163]. The specific tar-
get appears to be desmoglein 3 [2]. However, 50% of pa-
tients with pemphigus vulgaris also have autoantibodies 
to Dsg1, but cases that are predominantly oral have only 
Dsg3 antibodies [70]. Associations have been described 
between pemphigus vulgaris, myasthenia gravis and 
thymoma and a variety of drugs, including penicilla-
mine, rifampicin and captopril. In addition, some cases 
are associated with internal malignancies, particularly 
of the haematolymphoid system, and the condition is 
then termed paraneoplastic pemphigus.

Pemphigus is more common in Asians and Ashkenazi 
Jews than other races and most patients are in the fourth 
or fifth decades. The mouth is the most common site of 
initial involvement and remains the only site affected in 
about half of patients. The oral features are very variable. 
It is uncommon to find intact vesicles and most patients 
present with painful, ragged superficial ulcers and areas 
of boggy and shredded mucosa. The buccal mucosa, gin-
giva and soft palate are the most common sites. In the 
tongue the condition may present as deep, non-healing 
fissures. Fluid from intact or recently ruptured blisters 
may contain acantholytic ( Tzanck) cells, although this 
is rarely used as a diagnostic measure. The disease may 
be relatively mild or even regress, but some cases, partic-
ularly those with extensive cutaneous involvement, may 
be fulminant, either as a consequence of the disease it-
self, or as a complication of medical treatment.

Microscopy shows suprabasal clefting of the epithe-
lium due to loss of intercellular attachments and acan-

tholysis (Fig 3.2). A single layer of keratinocytes may re-
main attached to the corium by their hemidesmosomes, 
but the cells are separated from each other laterally to 
form a characteristic “tombstone” appearance. The ac-
antholytic cells floating in the vesicular fluid are round-
ed, with condensed cytoplasm surrounding hyperchro-
matic nuclei. The vesicles may contain acute and chronic 
inflammatory cells, and eosinophils may be a conspicu-
ous feature. In many cases, the roof of the blister is lost 
during the biopsy procedure due to a positive Nikolsky 
phenomenon, but a row of keratinocytes remains adher-
ent to the floor. Direct immunofluorescence on frozen 
tissue shows deposits of IgG and less frequently IgM and 
IgA in the intercellular junctions, producing a charac-
teristic “chicken wire” appearance.

3.2.6 Pemphigus Vegetans

 Pemphigus  vegetans is considerably less common in the 
mouth than pemphigus vulgaris [15]. It usually presents 
clinically as serpiginous ulcers that are most frequent on 
the dorsum of the tongue and lips [187]. The lingual le-
sions closely resemble those of erythema migrans. The 
papillomatous, proliferative lesions that characterise 
cutaneous pemphigus vegetans can sometimes be seen 
at the angles of the mouth. As in pemphigus vulgaris, 
drugs, particularly ACE inhibitors, have been invoked 
as possible causative agents in some cases [12, 137].

Microscopically, the epithelium tends to proliferate 
and become verruciform. Acantholytic cells may not be 
conspicuous and eosinophil microabscesses are said to 
be the most typical histological feature. However, the 
lesions frequently resemble pyostomatitis vegetans and 
conventional microscopy may not be diagnostic. The 
presence of typical skin lesions often helps in making 
the diagnosis and it may be differentiated from pyosto-
matitis by the clinical picture and appropriate immuno-
cytochemical investigations [73].

Fig. 3.2. Pemphigus vulgaris showing suprabasal cleft ing and ac-
antholytic cells in an intraepithelial blister
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3.2.7 Paraneoplastic Pemphigus

Although an occasional association between pemphigus 
and malignancy had been recognised for many years, it 
was not until 1990 that  paraneoplastic pemphigus was 
recognised as a distinct clinical, histological and im-
munocytochemical entity [5]. The condition is seen 
predominantly in association with B-cell lymphoprolif-
erative disorders, especially non-Hodgkin lymphoma, 
chronic lymphocytic leukaemia, Castleman disease, 
thymoma and Waldenström macroglobulinaemia [92]. 
Less commonly it is associated with non-lymphoid neo-
plasms, including some carcinomas of the bronchus, 
breast and pancreas. In some cases showing otherwise 
typical features of the disease, no underlying malignan-
cy is found. Paraneoplastic pemphigus is characterised 
by the following features:
■ Painful mucocutaneous vesiculo-bullous eruptions;
■ Histopathologic features of intraepithelial acantholy-

sis and vacuolar interface changes;
■ Demonstration of intercellular epithelial IgG and C3, 

with or without granular linear deposition of com-
plement along the BMZ;

■ Presence of circulating autoantibodies that bind to 
the surfaces of stratified squamous epithelia as well 
as simple, columnar and transitional epithelia;

■ Presence of a characteristic complex of proteins de-
rived from keratinocytes and serum antibodies dem-
onstrated by serum immunoprecipitation. These 
include desmoplakins I and II, bullous pemphigoid 
antigen I, envoplakin and periplakin [92].

In addition, paraneoplastic pemphigus tends to be ex-
tremely refractory to the usual immunosuppressant 
drugs used to control pemphigus vulgaris.

Paraneoplastic pemphigus is most common be-
tween the ages of 45 and 70 years and there appears to 
be a male predominance. The mouth is almost always 
involved and oral lesions present as a painful, intracta-
ble stomatitis that extends into the oropharynx and of-
ten beyond the vermilion borders of the lips. It causes 
blisters and irregular, ragged ulceration. The buccal 
mucosa and lips are the most common sites, but almost 
anywhere in the mouth, oropharynx and nasophar-
ynx can be involved. About two-thirds of patients have 
conjunctival involvement characterised by frequent-
ly severe pseudomembranous conjunctivitis and sym-
blepharon.

Microscopy shows intraepithelial acantholysis with 
suprabasal clefting, dyskeratotic keratinocytes, bas-
al cell liquefaction, and epithelial inflammatory cell 
exocytosis [78]. In many cases, however, the condi-
tion cannot be distinguished from conventional pem-
phigus [89]. The overall appearances suggest that there 
is an overlap between paraneoplastic pemphigus and 
erythema multiforme. Indirect immunofluorescence 

on the transitional epithelium of rat bladder appears 
to be a highly specific test for paraneoplastic pemphi-
gus [100].

3.2.8 Mucous Membrane Pemphigoid

 Mucous membrane  pemphigoid is an uncommon, chron-
ic blistering disorder affecting the mouth [186]. Other 
sites of involvement include the eyes, skin, and mucosa 
of the nasopharynx, anogenital region, oesophagus and 
larynx [32]. It has been defined as a group of putative 
autoimmune, chronic inflammatory, subepithelial blis-
tering diseases predominantly affecting mucous mem-
branes and characterised by linear deposition of IgG, 
IgA and C3 along the epithelial basement membrane 
[33]. It has also been called benign mucous membrane 
pemphigoid and  cicatricial pemphigoid. However, it can 
be a severely disabling condition, and rarely causes scar-
ring except in the eye and oesophagus/larynx, so these 
terms are not appropriate.

Mucous membrane pemphigoid is more common in 
women than men and most patients are in the 40–60-
year age range. The mouth is often the first and only 
site of involvement. Oral lesions can be intact blisters 
that may contain clear or sero-sanguinous f luid, er-
ythematous patches or superficial ulcers. Lesions are 
most common on the attached gingiva, usually buccal-
ly and labially, and the palatal mucosa. Less frequent 
sites include the labial, lingual and buccal mucosae. 
Ocular lesions are characterised by conjunctival in-
f lammation, ulceration and symblepharon due to fu-
sion of the palpebral and bulbar conjunctivae. There 
may be severe scarring, entropion and blindness. Skin 
lesions are uncommon and usually involve the scalp 
and upper torso.

Microscopy shows subepithelial blister forma-
tion with clean separation of the full thickness of 
the epithelium from the underlying connective tis-
sue (Fig. 3.3). There is usually a dense mixed inflam-
matory infiltration of the corium. Due to the strongly 
positive Nikolsky phenomenon seen in mucous mem-
brane pemphigoid, it is very common to receive a bi-
opsy specimen where most or all of the epithelium has 
been lost or completely separated from the connective 
tissue. The specimen then consists of non-specifical-
ly inflamed connective tissue, which lacks the surface 
fibrinous slough that would be more typical of a non-
specific oral ulcer. This type of appearance, though not 
diagnostic, is highly suggestive of mucous membrane 
pemphigoid.

Direct immunofluorescence on peri-lesional mucosal 
biopsies shows continuous deposits of IgG, IgA or C3, ei-
ther singly or in combination, along the basement mem-
brane zone (BMZ) in about 80% of cases. When present, 
these deposits help to distinguish mucous membrane 
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pemphigoid from several other common oral muco-
sal inflammatory disorders. For example, lichen planus 
does not have linear immunoglobulin deposits, but has 
linear and shaggy deposits of fibrin in the BMZ, and er-
ythema multiforme has no linear BMZ deposits. Howev-
er, these deposits do not distinguish mucous membrane 
pemphigoid from bullous pemphigoid, epidermolysis 
bullosa aquista or linear IgA bullous dermatosis. Such 
distinctions should be made on the basis of clinical find-
ings.

Several possible target antigens have been identified 
in the sera of patients with mucous membrane pemphi-
goid. These include: bullous pemphigoid antigens 1 and 
2; laminins 5 and 6; type VII collagen and ß4 integrin 
subunit [32].

3.2.9 Dermatitis Herpetiformis

 Dermatitis herpetiformis is an uncommon, intensely 
pruritic mucocutaneous disorder related to coeliac dis-
ease that only occasionally involves the mouth [126]. 
Oral lesions present as areas of erythema and clusters 
of small, friable vesicles or superficial, painful ulcers. 
The lesions can involve both keratinised and non-ke-
ratinised mucosa and head and neck cutaneous lesions 
tend to affect the scalp and periorbital regions. Derma-
titis herpetiformis is seen most frequently in teenagers 
and young adults, particularly males, and there is a pre-
dilection in people of Anglo-Saxon and Scandinavian 
origin. There is a strong association between dermati-
tis herpetiformis and gluten-sensitive enteropathy. The 
Class I antigen HLA-B8 is found in the large majority 
of patients with both dermatitis herpetiformis and co-
eliac disease, and HLA-DR3 is expressed in nearly 95% 
of patients.

Clinically, oral dermatitis herpetiformis presents as 
patches of mucosal erythema, clusters of small vesicles, 
herpetiform ulcers or more extensive areas of non-heal-

ing ulceration. In conventional gluten-sensitive enterop-
athy oral ulcers tend to be of the typical minor aphthous 
stomatitis type.

Microscopically, the lesions of dermatitis herpetifor-
mis show polymorphonuclear leukocyte microabscess-
es in the tips of the papillary corium (Fig. 3.4). Initial-
ly, neutrophils predominate, but as the microabscesses 
enlarge eosinophils become more conspicuous. The mi-
croabscesses eventually fuse to form visible blisters that 
frequently rupture leaving superficial ulcers. Direct im-
munofluorescence shows granular deposits of IgA in the 
BMZ of the dermal papillae, in both affected and adja-
cent normal mucosa.

3.2.10 Linear IgA disease

 Linear IgA disease is a rather poorly defined hetero-
geneous group of mucocutaneous blistering disorders 
that closely resemble mucous membrane pemphigoid 
clinically and microscopically [160, 191]. Like pem-
phigoid, the eyes may be involved. Linear IgA disease 
in adults has been separated from similar conditions 
in childhood such as bullous dermatosis of childhood 
and childhood cicatricial pemphigoid. Cutaneous lin-
ear IgA disease of adults has a strong association with a 
history of bowel disease. This association is much less 
clear in patients with oral lesions. However, patients 
with oral linear IgA disease appear to have a higher 
risk of severe ocular lesions. Some cases of oral lesions 
have been associated with drugs [51]. The condition 
is more common in women than men and it usually 
presents as a desquamative gingivitis with, or without, 
ulceration.

Microscopy shows subepithelial vesiculation and 
full thickness blister formation. Direct immunofluo-
rescence shows linear deposition of IgA along the BMZ 
and a low titre of circulating IgA to the BMZ. Although 
small amounts of IgG, IgM and C3 may be seen, if these 

Fig. 3.3. Mucous membrane pemphigoid showing clean subepi-
thelial blistering

Fig. 3.4. Dermatitis herpetiformis showing polymorphonuclear 
leukocytes at the tips of the papillary corium
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are present in other than trace amounts mucous mem-
brane pemphigoid is a much more likely diagnosis.

Linear IgA disease tends to be refractory to system-
ic steroids, but it may respond to dapsone or sulphono-
mides.

3.2.11 Erythema Multiforme

 Erythema multiforme is a mucocutaneous inflamma-
tory disorder, but sometimes the mouth is the only site 
of involvement [1, 8]. It can be relatively mild or mani-
fest with fever, malaise and extensive skin, mucosal 
and ocular lesions when it is sometimes called Stevens 
Johnson syndrome or erythema multiforme major. It 
is thought to be an immunologically mediated disor-
der, but in many cases no precipitating factor is found. 
Triggering agents that have been implicated include in-
fections with Herpes simplex virus [7] and Mycoplasma 
pneumoniae [99] and a wide range of drugs including 
sulphonamides, anticonvulsants, non-steroidal anti-
inflammatory medications and antibiotics. Although 
patients may suffer a single episode, it is often recur-
rent.

Erythema multiforme is usually seen in young adults 
(20–40 years) and is more common in males. Oral le-
sions may be the only feature of the disease or cutane-
ous involvement may follow several attacks of oral ul-
ceration. The lips are the most frequently involved site 
and typically show swelling and extensive haemorrhagic 
crusting. Within the mouth there are usually diffuse 
erythematous areas and superficial ulcers on the buc-
cal mucosa, floor of the mouth, tongue, soft palate and 
fauces. It is uncommon for the gingiva to be involved 
and this sometimes helps to distinguish erythema mul-
tiforme from primary herpetic gingivostomatitis, where 
gingival inflammation is a conspicuous feature. The ar-
eas of mucosa involved frequently break down to form 
painful, shallow, irregular ulcers on a background of 
more generalised erythema. It is unusual to see intact 
blisters in the mouth.

The classical cutaneous manifestation of erythema 
multiforme is the development of so-called target or 
bull’s eye lesions. These begin as dark red macules, usu-
ally 1–3 cm in diameter. They become slightly elevated 
and develop a characteristic bluish centre. These lesions 
are seen most frequently on the hands and lower limbs. 
In erythema multiforme major there may be ocular and 
genital involvement together with constitutional symp-
toms. A very severe and potentially lethal variant is toxic 
epidermal necrolysis, when there is widespread cutane-
ous and mucosal involvement with extensive blistering 
and epidermal loss leading to fluid and electrolyte loss 
and secondary infection.

Microscopy shows variable features and early epi-
thelial breakdown of oral lesions frequently masks any 

characteristic features [25]. In the early lesions there is 
apoptosis and necrosis of keratinocytes, intercellular oe-
dema and inflammatory infiltration of the epithelium. 
This leads to intra- and sub-epithelial vesiculation and 
ultimately loss of the roof of the blister to form an ulcer. 
There is lymphohistiocytic and polymorphonuclear in-
filtration of the superficial corium and the inflammato-
ry infiltrate can extend more deeply, often in a perivas-
cular distribution. Patchy deposits of C3 and IgM may 
be found in the walls of blood vessels, but there is no 
frank vasculitis and the immune complex deposition 
appears to be non-specific.

3.3 Ulcerative Lesions

3.3.1 Aphthous Stomatitis 
(Recurrent Aphthous Ulceration)

This is the most common ulcerative disease of the oral 
mucosa and can affect as many as 15–20% of the popula-
tion at some time in their lives [152]. It is characterised 
by persistently recurrent, painful oral ulcers [142, 143, 
193]. The condition usually starts in early childhood 
and typically resolves spontaneously in the late teens or 
early adult life. When the condition develops in older 
individuals, predisposing causes such as haematinic 
deficiencies or smoking cessation are more likely to be 
associated.

There are three main clinical forms of the condition: 
minor, major and herpetiform ulceration, although a 
minority of patients may show various combinations of 
these types.  Minor  aphthae are by far the most common 
manifestation (~85%) and are characterised by the for-
mation of one or several superficial ulcers, usually 2–
8 mm in diameter with a yellowish-grey, fibrinous floor 
and an erythematous halo. The ulcers tend to involve 
the non-keratinised mucosa such as the lips, buccal mu-
cosa, ventrum of the tongue and floor of the mouth. 
They usually heal within 7–10 days by regeneration of 
the epithelium across the floor of the ulcer, and with-
out scarring. The ulcers frequently recur at regular in-
tervals, typically of 2–3 weeks. Some patients, however, 
are virtually never ulcer free, as new crops appear be-
fore pre-existing ones have healed. A minority of cases 
are menstruation-related and the ulcers appear monthly 
in the premenstrual week.  Major aphthae are less com-
mon (~10%) and ulcers can form on both keratinised 
and non-keratinised mucosae. The ulcers are usually 
single but can be several centimetres in diameter and 
are penetrating. Hence, healing is by secondary inten-
tion and characterised by granulation tissue formation 
and scarring. In severe cases the scarring following pro-
gressive ulceration can be so severe that it causes trismus 
and microstomia.  Herpetiform aphthae are uncommon 
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(~5%) and are characterised by the formation of some-
times hundreds of small (~2 mm), superficial ulcers that 
frequently coalesce and may form on a background of 
more generalised mucosal erythema [154]. Any oral site 
may be involved, but the labial and ventral lingual mu-
cosae are the sites of predilection.

Although most cases of recurrent aphthous stomati-
tis are idiopathic, a minority are caused, or exacerbat-
ed, by deficiencies in iron, vitamin B12 or folate, and as 
such are potentially curable. Haematinic deficiencies 
are reported to be twice as common in patients with 
recurrent aphthous stomatitis compared with controls. 
The condition is often made worse by emotional stress. 
Occasional cases are said to be related to gastro-intesti-
nal complaints such as coeliac disease, Crohn’s disease 
and ulcerative colitis, but some of the data are conflict-
ing [56, 164]. However, it is likely that in most instanc-
es any associations are secondary to haematinic defi-
ciencies.

It is uncommon for recurrent aphthae to be biopsied, 
except when a major aphtha simulates malignancy [97]. 
Reported early changes include infiltration of the epi-
thelium by lymphocytes and histiocytes and focal ag-
gregates of lymphocytes in the superficial corium. This 
is followed by areas of epithelial cell apoptosis, degen-
eration and necrosis [77]. The epithelium is lost and the 
subsequent ulcer is covered by a fibrinous slough, heav-
ily infiltrated by polymorphonuclear leukocytes. More 
deeply there is a mononuclear cell infiltration and peri-
vascular cuffing is an inconsistent feature. The condi-
tion appears to be a T-cell mediated immunological re-
sponse [62] and is thought to be a response to a kerati-
nocyte-associated antigen that is yet to be identified.

3.3.2 Behçet Disease

This condition comprises recurrent oral ulceration to-
gether with genital ulceration and ocular lesions [56, 
88, 109]. The ocular lesions include uveitis and retinal 
vasculitis.  Behçet disease, however, is a multisystem 
disorder and can show a wide range of clinical mani-
festations. Features of more generalised disease include 
neurological disorders, arthralgia, and vascular, gastro-
intestinal and renal lesions. The disease is uncommon 
the USA and UK, but has a much higher prevalence in 
southeast Asia, Japan and the eastern Mediterranean re-
gion. There is a strong association with the presence of 
HLA*B51 [116].

The oral lesions are clinically identical to recurrent 
aphthae [177]. Patients also have genital or perigenital 
cutaneous ulcers and erythema nodosum is common.

Microscopically, like recurrent aphthae, the ulcers as-
sociated with Behçet disease show essentially non-spe-
cific features. It has been suggested that perivascular in-
flammatory infiltration into the deeper corium may be 

more characteristic of Behçet disease, but the signifi-
cance of this observation is questionable.

3.3.3 Reiter Disease

 Reiter disease comprises non-specific urethritis, ar-
thritis and conjunctivitis, although the conjunctivitis is 
present in less than half of cases. It was initially thought 
to be only sexually transmitted, but many cases appear 
to result from enteric infections by a variety of organ-
isms including Shigella, Salmonella and Campylobac-
tor.

The disease is typically seen in young males and 
shows a strong association with HLA-B27 and has been 
reported in HIV-infected individuals [182]. Patients de-
velop painful mono- or polyarticular arthropathy and 
occasionally the temporomandibular joint is involved. 
Patients can have fever, weight loss and CNS involve-
ment, and facial nerve palsy has been described. Cuta-
neous and mucosal lesions are relatively common. The 
skin lesions include macules, vesicles, and pustules on 
the hands and feet particularly, and plaque-like hyper-
keratotic lesions of the trunk and scalp. Oral lesions 
consist of circinate white or yellowish lesions surround-
ing macular areas that are erythematous or superficially 
ulcerated. They resemble circinate balanitis and the le-
sions of geographical tongue and geographical stomati-
tis [131]. They are painless and transient and are there-
fore rarely biopsied. Microscopy shows features similar 
to those seen in geographical tongue with spongiform 
pustules focally and diffusely dispersed in the superfi-
cial epithelium, but without evidence of psoriasiform 
hyperplasia.

3.3.4 Median Rhomboid Glossitis

Median  rhomboid glossitis usually presents as a pain-
less, reddened, sharply demarcated area of depapillation 
in the centre of the dorsum of the tongue anterior to 
the foramen caecum. In some cases the area is nodular 
or grooved. It was originally thought to be due to the 
persistence of the developmental eminence called the 
tuberculum impar, but now most cases are believed to 
be candidal in origin [180, 188]. Predisposing factors 
include smoking, wearing dentures, diabetes and using 
steroid inhalers. Sometimes there is a “kissing lesion” in 
the palate.

Microscopy typically shows elongation, branching 
and fusion of the rete ridges with mild epithelial atyp-
ia (Fig. 3.5). There may be spongiform pustules in the 
parakeratinised surface layers and evidence of candidal 
hyphae. Sometimes the epithelial hyperplasia is florid 
resulting in a pseudoepitheliomatous appearance. Some 
of these lesions have been misinterpreted as squamous 
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cell carcinomas, with significantly adverse clinical con-
sequences [129]. Below the epithelium there is often a 
dense, band-like zone of hyalinisation that is sometimes 
mistaken for amyloidosis.

The lesion often responds to antifungal treatment, 
but almost invariably recurs if the patient continues to 
smoke. There does not appear to be any premalignant 
potential and the dorsum of the tongue is a very uncom-
mon site for oral cancer.

3.3.5 Eosinophilic Ulcer 
(Traumatic Ulcerative Granuloma 
with Stromal Eosinophilia)

So-called  eosinophilic ulcers are chronic but self-
limiting lesions of a traumatic or reactive nature in 
which there is an intense inf lammatory infiltration 
with a prominent eosinophilic component [45]. De-
spite their designation, about a third of these lesions 
do not undergo ulceration. Eosinophilic ulcers are 
seen most commonly in children and young adults 
and are frequently painless. In infants, particular-
ly, the condition has been called  Riga-Fede disease 
[46]. Although these ulcers can be seen anywhere in 
the oral mucosa, including the gingiva, they are most 
common on the tongue and buccal mucosa. About a 
third of patients have a history of trauma, particularly 
a crush injury of the lingual muscle due to biting [43]. 
The lesions are usually single and can be several cen-
timetres in diameter. If left, most heal spontaneously 
within 2 months, and this may be accelerated by in-
cisional biopsy. Although recurrence tends to be un-
common, in one report 6 out of 15 cases were recur-
rent or multiple [43]. On the basis of the clinical and 
immunocytochemical features it has been suggested 
that eosinophilic ulcers might be the oral equivalent 
of primary cutaneous CD30-positive lymphoprolifer-
ative disorders [54].

Microscopically, these lesions can be mistaken for 
malignancy. There is non-specific ulceration with un-
derlying inflamed granulation tissue (Fig. 3.6). There 
is an associated dense inflammatory infiltrate that ex-
tends deeply into the underlying muscle. The infiltrate 
consists of lymphocytes and plasma cells, macrophages, 
polymorphonuclear leukocytes and mast cells. Eosino-
phils are particularly numerous and they may form mi-
croabscesses. Macrophages are frequently conspicuous 
and can form sheets of cells with poorly demarcated cy-
toplasm, but large, vesicular nuclei with prominent nu-
cleoli and a high mitotic frequency. These macrophages, 
together with damaged muscle cells showing sarcolem-
mal nuclear degeneration and regeneration, can give the 
erroneous impression of a lymphoma. In addition, the 
prominent eosinophilic component can lead to a mis-
taken diagnosis of Langerhans cell histiocytosis. This 
erroneous diagnosis is particularly likely in lesions in-
volving the gingiva, where there may be associated re-
sorption of the underlying bone. Appropriate immuno-
cytochemical characterisation should avoid this confu-
sion.

3.3.6 Acute Necrotising 
Ulcerative Gingivitis

 Acute necrotising ulcerative  gingivitis (Vincent disease, 
trench mouth) is a relatively common oral disease. Al-
though it is generally accepted that bacteria play a pivotal 
role in the development of the disease, a specific causal 
agent has not been established. In the past the Gram-
negative anaerobes designated as Treponema vincentii 
and Fusobacterium nucleatum were strongly implicated 
and Treponema denticola [165] and Prevotella interme-
dia are some of the current candidate organisms.

A wide variety of factors predispose to the develop-
ment of the disease. The most important local factors 
are cigarette smoking and poor oral hygiene. General 

Fig. 3.5. Median rhomboid glossitis showing extensive epithelial 
hyperplasia and fusing of rete processes

Fig. 3.6. Eosinophilic ulcers showing plump histiocytic nuclei 
and eosinophils
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predisposing factors include emotional stress, malnutri-
tion and immunosuppressive disorders. Recently, diabe-
tes has also been implicated in the aetiology [102]. The 
condition is most common in young adult males and it 
starts with painful, punched out and crateriform ulcers 
developing on and permanently destroying the tips of 
the interdental papillae. It can spread to the marginal 
gingiva and progress to involve and destroy the underly-
ing alveolar bone. Lesions sometimes develop in relation 
to an operculum overlying a partially erupted third mo-
lar tooth and occasionally they spread into the adjacent 
buccal mucosa. There is often severe halitosis and taste 
disturbances. Regional lymphadenopathy is common, 
but constitutional symptoms tend to be relatively mild.

It is very uncommon to receive a biopsy specimen 
from patients with active disease, but scrapings from the 
base of one of the ulcers typically show numerous poly-
morphs, fibrin and debris, and suitable staining reveals 
fusiform and spiral organisms.

The acute condition usually responds well to oral 
metronidazole or tinidazole.

3.3.7 Wegener’s Granulomatosis

 Wegener’s granulomatosis (WG) is an uncommon but 
distinctive form of vasculitis characterised in its clas-
sical form by necrotising granulomatous inflammation 
of the upper and lower respiratory tracts and segmental 
necrotising glomerulonephritis [76]. It is now recog-
nised that a wide variety of other organs and tissues 
may be involved. Rarely, a proliferative rather than a 
destructive response produces tumefactions [65]. Vari-
ants of WG include a limited form, which has few extra-
pulmonary manifestations, and a protracted superficial 
form, which is characterised by lesions restricted to the 
upper respiratory tract, mucosa and skin for a prolonged 
period, although it may eventually progress to renal in-
volvement [58]. Wegener’s granulomatosis limited to 
the respiratory system may respond to antibiotics such 
as co-trimoxazole and Staphylococcus aureus has been 
implicated as a triggering agent for this disease, but the 
evidence remains equivocal [141].

Head and neck manifestations, particularly in the si-
nonasal complex, are common and can affect as many as 
90% of patients at presentation [50] (see Chap. 2). They 
include severe rhinorrhoea, sinusitis, otitis media and 
destruction of the nasal septum and cartilage to pro-
duce a saddle-nose deformity. By contrast, oral lesions 
are less common and affect only about 5% of patients 
[69]. They include oral ulceration, delayed healing of ex-
traction wounds, tooth mobility and loss of teeth. Perfo-
ration of the palate is usually as a direct extension of si-
nonasal disease. Extraorally, head and neck manifesta-
tions include swelling and desquamation of the lips, pa-
rotid gland enlargement, and cranial nerve palsies.

A rare, but particularly characteristic oral feature is 
so-called strawberry gums, which is considered to be 
virtually pathognomonic of Wegener’s granulomatosis 
[111, 124]. There is a localised or generalised prolifera-
tive gingivitis with a mottled, purplish-red granular sur-
face, which resembles an over-ripe strawberry. Disease 
localised to the gingiva tends to be fairly low-grade. In-
volvement of the underlying bone, however, may cause 
the related teeth to loosen or exfoliate.

Microscopy of the gingiva shows irregular epithelial 
hyperplasia with downgrowths of the rete processes into 
the underlying corium. The connective tissue shows vas-
cular lakes of extravasated blood and haemosiderin-con-
taining macrophages and there are neutrophil and eo-
sinophil microabscesses, together with a more diffuse 
mixed inflammatory infiltration (Fig. 3.7). Small multi-
nucleated giant cells are unevenly distributed in the le-
sion, and although considered to be characteristic, may 
be absent in many levels. Vasculitis is not usually seen, 
possibly because vessels of sufficient size to show this 
feature are rarely present in gingivectomy specimens. By 
contrast, biopsies of other oral lesions rarely show micro-
abscesses or necrosis. Also, the granulomatous reaction 
characteristic of many other sites is uncommon [42].

Investigations of patients with suspected oral WG 
should include sinus and chest radiographs, full blood 
picture, erythrocyte sedimentation rate, C-reactive pro-
tein, autoantibody profile (including rheumatoid fac-
tor) and renal function tests. An important investiga-
tion is the titre of antineutrophil cytoplasmic antibody 
(ANCA), particularly cytoplasmic or cANCA. cANCA is 
a useful marker of WG and is found in up to 100% of pa-
tients with widespread, active disease [27], but only 60–
70% of patients with limited forms of the disease [63]. 
Although cANCA has a very high specificity for WG, 
it is rarely found in other types of vasculitis [27]. Oth-
er ANCA-associated vasculitides include microscop-
ic polyangiitis and Churg-Strauss syndrome [38], but 

Fig. 3.7. Wegener’s granulomatosis of gingiva showing intense 
infl ammation, haemorrhage and scattered, small multinucleated 
giant cells
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these do not affect the mouth. The titre of cANCA may 
be related to the severity of the disease and therefore can 
be a useful index of prognosis and efficacy of treatment. 
However, in patients with limited or protracted super-
ficial forms of the disease, the ANCA may be negative 
for months or even years so that other clinicopathologi-
cal criteria should not be ignored when making the di-
agnosis.

3.3.8 Tuberculosis

Oral  tuberculosis is rare, but is important as it is usu-
ally a complication of advanced open pulmonary disease 
[155]. Tuberculosis is becoming increasingly more com-
mon in developed countries. This is partly due to HIV 
infections and the fact that multiple drug-resistant my-
cobacteria are becoming widespread.

The typical lesion is an ulcer, most commonly on the 
mid-dorsum of the tongue and gingiva, but other sites 
may be involved [122]. The ulcer usually has under-
mined edges, which may be stellate, and a pale granu-
lar floor. Occasionally it presents as a non-specific area 
of erythema or a chronic fissure [112]. It is painless in 
its early stages, but may become painful later. There is 
usually no regional lymph node involvement. The clini-
cal features are often entirely non-specific and the diag-
nosis is initially suspected when the microscopy shows 
multiple epithelioid granulomas in the corium under-
lying an ulcer with undermined margins. The granulo-
mas are usually non-caseating and it is unusual to dem-
onstrate Mycobacteria, even using auramine and rho-
damine staining. The organisms may be detected in the 
sputum (but rarely in the oral lesion) and chest radio-
graphs typically show advanced disease. In patients who 
are immunosuppressed, the possibility of atypical my-
cobacterial infection needs to be considered.

3.4 White Lesions

3.4.1 Candidosis

Oral infections with candidal organisms are very com-
mon. The most frequent organism is Candida albicans, 
a yeast-like fungus [150]. It can cause acute and chronic 
white lesions and atrophic, red lesions. Candidal spores 
are present as commensal organisms in the mouths of 
as many as 70% of individuals. The infective phase of 
the organism is characterised by the presence of hyphae 
that can directly invade oral keratinocytes [31]. A wide 
variety of factors predispose to infection by candidal or-
ganisms, particularly depressed cellular immunity and 
inhibition of the normal oral flora by broad spectrum 
antibiotics.

Thrush, or acute hyperplastic  candidosis, is seen 
most commonly in neonates whose immune systems 
are still developing and in debilitated patients at the ex-
tremes of life. It is also a feature of patients with xero-
stomia due to irradiation, Sjögren syndrome and a wide 
variety of medications, particularly the tricyclic antide-
pressants. In addition, it is now increasingly becoming a 
feature of immunosuppressed individuals. Other factors 
predisposing to the development of thrush include iron 
deficiency anaemia, broad spectrum antibiotics and ste-
roid inhalers used for the control of asthma. It is charac-
terised clinically by the formation of soft, creamy-white, 
friable plaques that can be easily wiped off to leave un-
derlying erythematous areas of mucosa. The soft palate 
and areas protected from friction such as the vestibular 
reflections are the most common sites.

Microscopically, the characteristic plaque of thrush 
is due to invasion of the superficial epithelial layers by 
candidal hyphae and the subsequent proliferative epi-
thelial response (Fig 3.8) [26]. The surface epithelium is 
parakeratinised, oedematous and infiltrated by numer-
ous neutrophils. Candidal hyphae penetrate the epithe-
lium vertically and extend downwards as far as the gly-
cogen-rich layer. The hyphae may be inconspicuous in 
H&E sections unless the microscope condenser is low-
ered to increase their refractility, but they can be readi-
ly visualised with periodic acid Schiff or Grocott’s silver 
stains. The epithelium may show hyperplastic but atten-
uated rete processes and there is variable but occasional-
ly florid acute inflammation of the underlying corium.

Denture-induced stomatitis is a variant of atrophic 
candidosis. It is typically seen in the hard palate beneath 
a full or partial dental prosthesis, particularly one con-
structed from acrylic. There is a sharply demarcated 
area of bright red, often boggy erythema limited by the 
extent of the denture. Occasionally there may be a few 
flecks of thrush, but typically there is no plaque forma-
tion. Although sometimes referred to as “denture sore 
mouth” the condition rarely causes any symptoms un-

Fig. 3.8. Candidal hyphae penetrating the superfi cial layers (PAS/
D stain)
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less it is associated with angular stomatitis. Microsco-
py shows intercellular oedema and chronic inflamma-
tory infiltration of the corium. Candidal organisms may 
not be seen in biopsy specimens, as the fungus tends to 
proliferate within the microscopic interstices of the den-
ture material.

Generalised mucosal erythema, often with depapil-
lation of the filiform lingual papillae, can also be a fea-
ture of both broad-spectrum antibiotic use and HIV in-
fection.

Candidal lesions may present as persistent, adher-
ent, firm white plaques that may be solitary or multiple, 
particularly in mucocutaneous candidosis syndromes 
[30]. In the latter, the mouth is often the most severe-
ly affected site. These lesions are referred to as  chron-
ic hyperplastic  candidosis or candidal leukoplakia. Most 
patients with isolated plaques are men of middle age or 
older and the majority smoke cigarettes. The most com-
mon sites of involvement are the dorsum of the tongue 
and the post-commissural buccal mucosa. The plaques 
are often thick with a rough, irregular surface that may 
be nodular. In many cases the lesion forms a variegated 
red and white patch producing a speckled appearance.

Microscopy shows a parakeratinised surface infil-
trated by neutrophils forming spongiform pustules. The 
epithelium shows downgrowths of blunt or club-shaped 
rete ridges with thinning of the suprapapillary areas to 
produce a psoriasiform appearance. The BMZ may be 
thickened and prominent and there is variable but often 
severe inflammation in the underlying corium. In some 
cases there can be conspicuous peri-capillary fibrinous 
exudation, particularly in the papillary corium. Candi-
dal hyphae may be remarkably sparse and not detect-
ed unless multiple sections and special stains are used. 
Electron microscopy shows that the hyphae are intracel-
lular parasites that grow within the cytoplasm of the epi-
thelial cells rather than along the intercellular spaces.

3.4.2 Lichen Planus

 Lichen planus is a relatively common chronic inflam-
matory mucocutaneous disease that can also involve the 
hair and nails [162]. Although the majority of cases of 
cutaneous involvement resolve spontaneously within 
2–3 years, oral lesions can be remarkably persistent and 
many cases never resolve. It can give rise to white le-
sions, atrophic areas or superficial ulcers (erosions). The 
aetiology is unknown, but the histological appearance, 
which shows T lymphocytes attacking the basal epitheli-
um, suggests an autoimmune mechanism. A wide range 
of drugs can precipitate or exacerbate the disease and a 
similar reaction is seen in graft versus host disease.

Middle aged or older people are predominantly affect-
ed and the disease is rare in children and young adults. 
Women account for at least 65% of patients. White le-

sions are frequently asymptomatic, but in some patients 
lichen planus can lead to intractable oral ulceration that 
may persist for decades. The lesions have characteristic 
clinical appearances and distribution. The most com-
mon form is striae, which are sharply demarcated and 
form lace-like (reticular) or annular patterns. These 
may be interspersed with defined, small, elevated pap-
ules. The patient may complain that they feel a slight re-
striction on opening. Less common types of white le-
sions are confluent plaques, which some term homoge-
neous lichen planus. They are usually well demarcated, 
raised plaques and are frequently traversed by intersect-
ing grooves producing a tessellated appearance. The lat-
ter appearance is particularly common on the dorsum 
of the tongue and other sites in long-standing disease. 
Atrophic areas, with redness due to mucosal thinning 
but without ulceration are usually combined with areas 
of striation. Erosions are shallow, irregular ulcers usu-
ally covered by a slightly raised, yellowish, fibrinous 
slough. Very rarely bullae form.

Oral lesions of lichen planus are very often symmet-
rical, sometimes strikingly so, but may be more promi-
nent on one side than another. The most frequently af-
fected sites are the buccal mucosae, particularly poste-
riorly, but lesions may extend to the commissures. The 
tongue is the next most commonly affected site. The le-
sions usually involve the lateral areas of the dorsum bi-
laterally or less frequently the centre of the dorsum. The 
ventrum is a relatively uncommon site. Atrophic lichen 
planus often involves the gingiva, but reticular lesions 
are relatively uncommon at this site. The lips, some-
times including the vermilion border, may be involved, 
but the palate is rarely affected; lesions of the floor of the 
mouth are exceptional.

Sometimes involvement of the gingiva may be the 
predominant or only manifestation of lichen planus. As 
such, it needs to be distinguished from a variety of other 
inflammatory gingival conditions. The most common 
appearance is gingival atrophy and the epithelial thin-
ning leads to a shiny, red, smooth appearance. This is 
known clinically as  desquamative  gingivitis. It is impor-
tant to appreciate that desquamative gingivitis is a clini-
cal, descriptive term and not a diagnosis. Diseases other 
than lichen planus that can produce this appearance in-
clude mucous membrane pemphigoid, pemphigus and 
a condition called plasma cell gingivitis that is probably 
allergy based. Unlike marginal gingivitis, the inflam-
mation can extend onto the alveolar mucosa, but in the 
absence of secondary plaque accumulation there is usu-
ally sparing of the marginal gingiva and interdental pa-
pillae. The condition may be generalised or only patch-
ily distributed. Also, for unknown reasons, it is rare on 
the lingual and palatal gingiva.

Clinically, white lesions show parakeratosis or hy-
perorthokeratosis, sometimes with a prominent granu-
lar cell layer [4]. The keratosis may be patchily distrib-
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uted as might be expected in reticular or striated lesions. 
There is a characteristic band-like lymphohistiocytic in-
filtrate sharply localised to the superficial corium. Oc-
casionally, germinal centres form within the lymphoid 
infiltrate. There is often conspicuous basal cell damage 
with apoptosis, ballooning degeneration due to intracel-
lular oedema and the formation of colloid (Civatte) bod-
ies (Fig. 3.9). Fibrinogen deposition along the BMZ is 
sometimes a conspicuous feature and there may be pig-
mentary incontinence secondary to the basal cell lique-
faction and melanophages in the superficial corium. The 
rete ridge pattern is variable, but the saw-tooth pattern 
typical of cutaneous lichen planus is relatively uncom-
mon in oral lesions. In lesions from the dorsum of the 
tongue in particular, the rete processes may be elongated 
with dense inflammatory infiltrates around their tips.

Atrophic lesions show conspicuous thinning and 
flattening of the epithelium, but the characteristic band-
like inflammatory infiltrate is retained. In ulcerated le-
sions the inflammatory infiltrate contains polymorpho-
nuclear leukocytes and plasma cells and extends into the 
deeper corium, often leading to a non-specific appear-
ance.

As lichen planus is often treated with topical steroids 
it is not uncommon to find infestation of the superficial 
epithelial layers by candidal hyphae. These may or may 
not be associated with spongiform pustules. Some of 
these lesions may also show reactive cytological atypia.

A great variety of drugs can cause diseases resem-
bling, or in some cases indistinguishable from, lichen 
planus. There may be a history relating the onset of le-
sions to the drug administration or exacerbation of pre-

viously quiescent disease [104, 105]. The oral lesions are 
often severely ulcerated and the dorsum of the tongue 
and palate appear to be sites of predilection. In some pa-
tients, there may be a lichenoid reaction in mucosa in 
direct contact with dental amalgam fillings and occa-
sionally even composite filling material and gold resto-
rations.

Microscopically, there are no absolute diagnostic cri-
teria distinguishing lichen planus from  lichenoid drug 
eruptions [104]. It is reported that in lichenoid reac-
tions the inflammatory infiltrate is more dense. In ad-
dition, it is said to be more likely to show the presence of 
plasma cells in the infiltrate, particularly in the leading 
edge, and a greater likelihood of germinal follicle forma-
tion. In addition, the deep layer of the infiltrate is less 
defined and perivascular inflammatory infiltration ex-
tending into the deeper corium is seen more frequently. 
However, many of these features may reflect the more 
severe nature of the disease and be related merely to the 
effects of ulceration. It is therefore essential to examine 
areas well away from obvious ulceration when interpret-
ing these biopsies.

3.4.3 Lupus Erythematosus

 Lupus erythematosus is an autoimmune disease of 
unknown origin. The two main forms that affect the 
mouth are discoid lupus erythematosus (DLE; chronic 
cutaneous lupus erythematosus) and systemic lupus er-
ythematosus (SLE). Oral lesions are present in over 20% 
of patients with SLE.

The clinical features of oral DLE closely resemble 
those of lichen planus [157]. They typically show a cen-
tral area of atrophic, erythematous or granular mucosa 
with a surrounding radiating, striated white halo. The 
central area occasionally ulcerates. Lesions are most 
common in the centre of the palate and on the labial 
aspect of the upper lip, but they can be seen elsewhere 
in the mouth. Sometimes there are adjacent “kissing 
lesions” on the gingiva opposite labial lesions. The le-
sions of DLE lack the symmetrical distribution charac-
teristic of oral lichen planus. Patients with SLE may have 
the classical photosensitive butterfly rash in the midface 
and show other evidence of a systematised disease. The 
mucosal lesions may resemble those of DLE or show ev-
idence of more severe mucositis and non-specific ulcer-
ation. Shallow linear ulcers running parallel to the pala-
tal gingiva are sometimes a striking feature.

Microscopy shows many similarities to lichen pla-
nus [90, 156]. There is either hyperorthokeratosis or 
hyperparakeratosis. The follicular plugging character-
istic of cutaneous lesions has been described in oral le-
sions, but it is an inconsistent and frequently poorly de-
fined feature (Fig. 3.10). The rete processes are hyper-
plastic and can form flame-like downgrowths into the 

Fig. 3.9. Lichen planus showing basal cell degeneration and 
Civatte bodies
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underlying corium. This feature is sometimes so f lorid 
that it produces a pseudoepitheliomatous appearance. 
The slender downgrowths can also show a tendency to 
fuse with each other producing an appearance simu-
lating an embedding artefact. Dyskeratotic cells are 
an occasional feature. There is apoptosis and liquefac-
tion degeneration of the basal cells, sometimes with 
Civatte body formation. The BMZ may become hyalin-
ised and thickened and this is sometimes a notable fea-
ture. There is a band-like infiltrate of lymphohistiocyt-
ic cells in the superficial corium similar to that seen in 
lichen planus, but the lower border tends to be less well 
defined and the infiltrate often extends into the deep-
er tissues in a perivascular distribution. Reactive fol-
licles may form in the lymphoid infiltrate. In cases of 
SLE there may be evidence of fibrinoid necrosis in ves-
sels. Direct immunofluorescence of lesional tissue for 
IgG, IgM or IgA shows a granular deposit in the BMZ 
of about 75% of cases of oral DLE and all cases of SLE. 
A lupus band test in clinically normal skin or mucosa 
is diagnostic of systemic disease. The presence of C3 or 
fibrinogen in the BMZ is not specific and is frequently 
demonstrated in lichen planus.

3.4.4 Oral Epithelial Naevi

Non-pigmented epithelial naevi are rare in the oral cav-
ity. They include white sponge naevus, oral epithelial 
naevi and naevi associated with naevus unius lateris.

 White sponge  naevus is an autosomal dominant in-
herited trait characterised by heaped up, sodden, irreg-
ular white plaques that can affect any part of the oral 
mucosa and may involve other mucosae including nasal, 
anal and vaginal (Cannon’s syndrome). Microscopical-
ly, there is acanthosis with vacuolated cells in the stra-
tum spinosum producing a basket weave appearance 
and irregular, shaggy parakeratosis. It is associated with 
a novel mutation in the keratin 4 gene [34].

 Oral epithelial naevus was the term given to distinc-
tive white plaques involving the ventral lingual mucosa 
and floor of the mouth [37]. These were sharply defined, 
irregularly butterfly shaped and had a uniformly wrin-
kled surface. However, a retrospective study of lesions of 
this type in the floor of the mouth suggested there was a 
substantial risk of malignant transformation in this le-
sion and it was renamed sublingual keratosis [94, 139]. 
Since that time there have been no other studies sub-
stantiating these observations and the status of these le-
sions needs to be re-established.

Naevus  unius lateris typically involves the skin with 
unilateral linear, papillary or verrucous lesions, usu-
ally along the long axis of a limb or across the trunk. 
It has uncommonly been associated with oral lesions 
[74]. These are typically papillary, wart-like prolifera-
tions and have been described on the lips, tongue, buc-
cal mucosa, palate and gingivae, usually on the left. Mi-
croscopy shows papilliferous proliferation with non-ke-
ratinised, hyperplastic epithelium covering connective 
tissue cores that may be patchily inflamed. Similar le-
sions have been described in the absence of cutaneous 
lesions, usually in the midline of the palate.

3.4.5 Smoker’s Keratosis

Keratosis may be associated with both tobacco-smoking 
and -chewing. In  smoker’s keratosis the lesions appear to 
be a result of both thermal and chemical irritation. They 
rarely show significant dysplasia and appear to have a 
low pre-malignant potential. The affected mucosa may 
show diffuse whitening or more focal lesions and oc-
casionally they are pigmented and have a slate-blue co-
lour.

The epithelium can be hyperplastic or atrophic and 
is not dysplastic [136]. There is very variable paraker-
atosis or hyperorthokeratosis. Some cases show fo-
cal parakeratotic spikes (“chevrons”). Although such 
chevrons were thought to be most characteristic of 
smokeless tobacco-induced keratosis, only a minority 
of such lesions show this feature [40]. Pigmentary in-
continence is common and may be f lorid in darkly pig-
mented individuals. Inflammatory infiltration is usu-
ally minimal.

3.4.6 Stomatitis Nicotina

 Stomatitis nicotina is usually seen in the palates of pipe 
or cigar smokers and the overwhelming majority of pa-
tients are men [158]. Minor degrees of the condition may 
be seen in heavy cigarette smokers. Similar clinical ap-
pearances have been reported in patients who regularly 
drink excessively hot liquids. It is usually painless and 
asymptomatic. The initial lesion appears to be increased 

Fig. 3.10. Discoid lupus erythematosus showing irregular focal 
epithelial hyperplasia and follicular plugging
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keratosis of the palate exposed to the smoke. This leads 
to obstruction of the ducts of the underlying minor sali-
vary glands, which then become inflamed. The classical 
clinical appearance, therefore, is whitening of the pala-
tal mucosa, which may show tessellated plaque forma-
tion. The involved minor glands become swollen and 
have red, umbilicated centres.

Microscopy shows variable hyperkeratosis, acantho-
sis and duct dilatation. There is usually no evidence of 
epithelial dysplasia. There is variable submucosal chron-
ic inflammation and there may be evidence of pigmen-
tary incontinence. Keratinisation can extend down the 
salivary ducts and there is interstitial inflammation of 
the underlying minor mucous glands.

The condition will gradually resolve if the habit is 
discontinued and there appears to be minimal risk of 
malignant transformation. However, affected individ-
uals have an increased risk of developing squamous 
cell carcinoma in other parts of the mouth, particular-
ly the f loor of the mouth and adjacent ventral lingual 
mucosa, and the retromolar trigone. Conversely, pala-
tal keratosis due to “reverse smoking” where the light-
ed end of a cigarette or cigar is held in the mouth is 
associated with the development of carcinomas of the 
hard or soft palates in a very high number of patients 
practising the habit [148].

3.4.7 Hairy Tongue

 Hairy tongue is due to hyperplasia and elongation of 
the filiform papillae, which form hair-like overgrowths 
on the dorsum. The filaments can be several millime-
tres long. The colour varies from pale brown to in-
tense black. The discoloration is due to proliferation of 
chromogenic bacteria and fungi. Hairy tongue is usu-
ally seen in older individuals, and smoking, antiseptic 
mouthwashes, antibiotics and a diet lacking abrasive 
foodstuffs are the most common predisposing factors. 
The dorsum of the tongue may also become black-
ened without elongation of the filiform papillae by 
antibiotic mouthwashes such as tetracycline and iron 
compounds. Hairy tongue is rarely biopsied. Micro-
scopically, it is characterised by irregular, hyperplastic 
filiform papillae showing hyperorthokeratosis or hy-
perparakeratosis with numerous bacterial conglomer-
ates and filamentous organisms in the surface layers 
and more deeply between fronds of epithelium. It has 
been shown by immunocytochemical analysis of kera-
tin expression that in black hairy tongue there is de-
fective desquamation of cells in the central column of 
the filiform papillae. This results in the typical highly 
elongated, cornified spines that are the characteristic 
feature of the condition [110].

3.4.8 Hairy Leukoplakia

Patients infected with HIV, particularly homosexual 
males, may develop characteristic intraoral white lesions 
[149]. The lateral margins and underlying ventrum of 
the tongue are the most common sites. The lesion was 
called  hairy  leukoplakia, but typically it forms painless, 
vertical, white corrugations that may or may not have 
a rough or “hairy” surface. Some lesions are flat white 
plaques. Other sites may also be involved, especially the 
post-commissural buccal mucosa.

Microscopy shows acanthosis and parakeratosis, 
usually with verruciform, hair-like surface projections 
[168]. Invasion of the surface epithelium by candidal hy-
phae is common. Immediately below the parakeratotic 
layer there is a zone of vacuolated and enlarged epitheli-
al cells with intense basophilic, pyknotic nuclei and peri-
nuclear clearing (koilocytes). Epstein-Barr capsid viral 
antigen and viral particles can be demonstrated in the 
koilocytic nuclei [172]. There is usually little or no in-
flammatory infiltration of the epithelium or underlying 
corium. Similar lesions have occasionally been reported 
in patients receiving immunosuppressant drugs follow-
ing organ transplantation. The early cases of hairy leu-
koplakia associated with HIV infection showed a very 
high rate of progression to full-blown AIDS. Lesions can 
resolve spontaneously and usually respond well to anti-
viral or anti-retroviral drug treatment; they appear to 
have no premalignant potential.

3.4.9 Geographic Tongue

 Geographic tongue is a relatively common idiopathic 
condition typically characterised by migrating areas of 
depapillation on the dorsum of the tongue [6]. In many 
cases it is associated with fissuring. There is loss of fi-
liform papillae often surrounded by a slightly raised 
yellowish-white and crenellated margin. These areas 
of depapillation tend to heal centrally and spread cen-
trifugally. Occasionally, the ventrum is involved and in 
that site lesions consist of an area of erythema complete-
ly or partially surrounded by a circinate whitish halo. 
Identical lesions can occasionally be seen elsewhere in 
the mouth and have been called “ectopic geographical 
tongue”, although geographical stomatitis or benign 
 migratory stomatitis would be more appropriate terms 
[81]. The majority of cases of geographical tongue are 
painless, but some patients complain bitterly of soreness 
and discomfort, which may or may not be associated 
with specific foods.

Geographical tongue is usually obvious clinically 
and is rarely biopsied. However, it has very typical mi-
croscopical features [114]. There is loss of filiform pa-
pillae and typically only a mild chronic inflammatory 
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reaction in the underlying corium. The striking feature 
is the presence of polymorphonuclear leukocytic mi-
croabscesses in the upper stratum spinosum (Fig. 3.11). 
These spongiform pustules are not pathognomonic of 
geographical tongue and can be seen in oral psoriasis, 
acute and chronic candidosis, Reiter syndrome and plas-
ma cell gingivostomatosis. Some describe elongation of 
the rete ridges, but this is by no means a consistent ob-
servation. However, occasionally there may be psoriasi-
form hyperplasia in geographical tongue and it may be 
difficult or impossible to distinguish from psoriasis. In-
deed, geographical tongue and migratory stomatitis are 
4–5 times more common in patients with  psoriasis and 
some believe that geographical tongue is the oral ho-
mology of psoriasis [179, 194]. The presence of spon-
giform pustules in oral biopsies should always prompt 
the search for candidal hyphae with a PAS or Grocott 
stain. These are not usually seen in geographical tongue 
and their presence would make a diagnosis of candidosis 
much more likely. Chronic hyperplastic candidosis can 
also show psoriasiform hyperplasia, but typically there 
is much more florid inflammatory infiltration of the co-
rium and irregular surface parakeratosis.

3.4.10 Frictional Keratosis

 Frictional keratosis of the oral mucosa is common and is 
usually a response to low-grade irritation by such causes 
as sharp edges of teeth or restorations, dental prosthe-
ses, abrasive foods, vigorous tooth brushing and playing 
wind instruments.

Clinically, the lesions tend to form diffuse keratotic 
plaques. In the early stages these are pale and translu-
cent and merge imperceptibly into the surrounding nor-
mal mucosa. Later, they become more dense and white 
and may have an irregular, shaggy surface. The habit of 
cheek, lip and tongue chewing is a usually characteristic 
variant of frictional keratosis. It results in roughened or 

shredded, often patchily erythematosus white plaques 
limited to areas accessible to chewing. In typical fric-
tional keratosis microscopy usually shows a thick ortho-
keratinised layer with a prominent granular cell layer. 
There is no significant dysplasia and inflammation of 
the underlying corium may be minimal in the absence 
of ulceration. In keratosis due to habitual chewing there 
is often acanthosis and the surface is usually irregular 
and parakeratinised. It frequently shows a covering of 
adherent basophilic cocci or more dense bacterial con-
glomerates.

3.5 Pigmentations

3.5.1 Amalgam Tattoo

 Amalgam tattoo is the most common localised form of 
oral mucosal pigmentation [23]. Lesions usually form 
painless, bluish-black macules, which may be well de-
fined or diffuse, and the most common sites are the gin-
giva, alveolar mucosa and floor of the mouth. They are 
caused by ingress of dental amalgam through a mucosal 
breach during a restorative procedure or tooth extrac-
tion and can also follow an apicectomy with retrograde 
root filling.

Microscopy shows dark, refractile particles of amal-
gam in the corium [44]. These may be coarse, but usu-
ally form fine, black or brownish granules. These are 
deposited along collagen and elastic fibres, and around 
small blood vessels, nerves and muscles. About half of 
cases show a fibrous and chronic inflammatory reac-
tion, with or without multinucleated foreign body gi-
ant cells. Occasionally, there is a granulomatous reac-
tion.

3.5.2 Localised Melanotic Pigmentation

3.5.2.1 Oral Melanotic Macules

These benign, ephelis-like pigmented macules are the 
most common melanocytic lesions of the oral mucosa. 
They are brownish-blue or black and may be single or 
multiple. They are typically well defined and rarely 
exceed 6 mm in diameter. They develop during early 
to middle adult life with a mean age at presentation of 
41 years [22]. There is a female predilection of 2:1. They 
are most frequent in the anterior part of the mouth af-
fecting the gingiva, buccal mucosa and, most commonly, 
the labial mucosa. Those involving the vermilion border 
(labial melanotic macules) often darken in strong sun-
light and may cause cosmetic problems.  Oral melanotic 
 macules have been reported following radiotherapy [11], 

Fig. 3.11. Geographical tongue (erythema migrans) showing 
polymorphonuclear leukocyte microabscesses in the epithelium
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and in HIV infections, probably related to the adminis-
tration of retroviral drugs [55].

Microscopy shows increased melanotic pigmenta-
tion in the basal and occasionally the immediately su-
prabasal keratinocytes. There is often pigmentary in-
continence and melanophages in the superficial corium 
(Fig. 3.12).

3.5.2.2 Melanoacanthoma

 Melanoacanthoma (melanoacanthosis) is a rare, prob-
ably reactive, proliferation of both keratinocytes and 
melanocytes [61, 64]. It is seen most commonly in adult 
black females, typically involving the labial or buccal 
mucosa. Lesions may be single or multiple [49] and are 
usually macular; less frequently, they are slightly raised 
or papilliferous. Trauma is thought to be the most likely 
cause and lesions can regress spontaneously or following 
incisional biopsy.

Microscopy shows acanthosis and frequently spongi-
osis that can be florid. There are strongly Fontana sil-
ver stain- and HMB45-positive, dendritic melanocytes 
extending throughout the full thickness of the epitheli-
um (Fig. 3.13). As a consequence of a partial or complete 
block in pigment transfer the keratinocytes in melano-
acanthoma contain little or no melanin in spite of the 
abundance of melanocytes.

3.5.2.3 Pigmented Naevi

Oral melanocytic   naevi are much rarer than cutaneous 
lesions with a prevalence of 0.1% of the general popula-
tion [75]. The most common sites are the hard palate, 
buccal mucosa and labial mucosa. Women are affected 
twice as frequently as men and most cases are seen in the 
third and fourth decades. They are usually single and 

form brown, bluish or black macules or sessile papules. 
Most are less than 6 mm in diameter [24].  Intramuco-
sal (intradermal) naevi account for over half of the cases 
and junctional or compound naevi are uncommon.  Blue 
naevi form 25–35% of cases and usually present in the 
palate. The large majority are of the common rather 
than the cellular type.

3.5.3 Premalignant Oral Melanoses 
and Oral Melanoma

ICD-O:8720/3
Oral mucosal  melanomas are rare and account for about 
0.5% of oral malignancies [35, 75]. However, they appear 
to be more common in Japan, India and Africa. Most 
arise in adults with a peak incidence between 40 and 
60 years. Large series show a male predominance. About 
80% of cases involve the palate and maxillary alveolus 
and gingivae. About a third of cases are preceded by 

Fig. 3.12. Melanotic macule showing increased melanotic pig-
mentation of the basal keratinocytes and melanophages in the su-
perfi cial corium

Fig. 3.13. Melanoacanthoma showing dendritic melanocytes ex-
tending throughout the epithelial thickness. Inset shows melano-
cytes stained with Masson-Fontana
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long-standing areas of oral hyperpigmentation, but they 
rarely arise from pre-existing benign melanocytic naevi. 
The majority of cases are painless in the early stages and 
form irregular, black or brownish flat, raised or nodular 
areas that are frequently multicentric. Rarely, they are 
amelanotic and may be reddish in colour. Nodular ar-
eas are usually a feature of more advanced tumours and 
may be ulcerated and associated with pain and bleeding. 
Invasion of the underlying bone is common and teeth 
involved may loosen or exfoliate. In most cases there is 
involvement of the cervical lymph nodes at presentation 
and half of patients have distant metastases.

Purely nodular melanomas are relatively rare and 
most tumours have a radial growth element similar to 
that seen in cutaneous acral lentiginous melanoma to-
gether with evidence of upward migration. Oral mela-
nomas have been divided into:
1. In situ oral mucosal melanomas;
2. Invasive oral mucosa melanomas;
3. Mixed in situ and invasive oral mucosal melanomas.

About 15% of oral mucosal melanomas are in situ and 
30% are invasive [9]. Fifty-five percent of melanomas 
have a combined pattern. Borderline lesions have been 
termed atypical melanocytic proliferations [75].

Microscopically,  in situ melanomas show an increase 
in atypical melanocytes. Although these atypical mela-
nocytes have angular and hyperchromatic nuclei, mito-
ses tend to be sparse. The melanocytes may form aggre-
gates or be irregularly distributed in a junctional loca-
tion. The characteristic nested or thequal pattern com-
monly seen in cutaneous melanomas is less frequently 
observed in mucosal lesions. Sometimes the melano-
cytes are dispersed throughout the epithelium and this 
may be combined with a junctional pattern (Fig. 3.14). 
Sequential biopsies have shown increases in the density 
of the junctional atypical melanocytes over time. Atypi-
cal melanocytes can extend down the excretory ducts of 
the underlying minor salivary glands. However, there is 
usually no inflammatory response to in situ lesions.

The melanocytes present in invasive melanomas 
show a variety of cell types including epithelioid, spin-
dle and plasmacytoid. They typically have large, vesicu-
lar nuclei with prominent nucleoli. Mitoses may be pres-
ent, but usually not in large numbers. They are usually 
aggregated into sheets or alveolar groups and less com-
monly neurotropic or desmoplastic configurations are 
seen. About 10% of cases are amelanotic. Over 95% of le-
sions are anti S-100 antigen-positive [10] and more spe-
cific markers include HMB45, Melan-A and antityrosi-
nase [144].

Atypical melanocytic proliferation or hyperplasia is 
the term used for lesions with equivocal histopathologi-
cal features, but the criteria for inclusion in this category 
are rather ill-defined [176]. These include oral mucosal 
lesions with melanocytes containing angular or hyper-

chromatic nuclei with very infrequent mitoses. Melano-
cytic atypia can vary from mild to severe [75].

Oral melanomas are much more aggressive than their 
cutaneous counterparts. The prognosis of oral melano-
mas is poor with a 5-year survival rate of less than 20% 
[9], and even Stage I tumours have a 5-year survival rate 
of less than 50%. The conventional depth of invasion 
indicators such as Breslow thickness and Clark’s levels 
tend to be of little value in mucosal melanomas, as many 
present at an advanced stage and most are deeper than 
4 mm [145]. Histological features associated with a poor 
prognosis include evidence of vascular invasion, cellular 
pleomorphism, necrosis and amelanotic tumours [14, 
75, 123, 145].

3.5.4 Addison Disease

 Addison disease is rare with an estimated annual in-
cidence of 0.8 cases per 100,000 of the population in 
Western societies. It is due to bilateral destruction of the 
adrenal cortex. Formerly, the most common cause was 
tuberculosis. Most cases now are due to organ-specific 
auto-immune destruction and opportunistic infections 
such as histoplasmosis in patients with AIDS. Due to 
this, it is likely that the number of patients with Addi-
son disease will increase significantly. Addison disease 
may be associated with autoimmune polyglandular de-
ficiency type I (Addison disease, chronic mucocutane-
ous candidosis, hypoparathyroidism) and autoimmune 
polyglandular deficiency type II (Addison disease, pri-
mary hypothyroidism, primary hypogonadism, insulin-
dependent diabetes, pernicious anaemia, vitiligo) [130].

Clinically, there is usually slowly progressive weak-
ness, lassitude and weight loss. Gastro-intestinal symp-
toms can include diarrhoea or constipation and anorex-
ia, nausea and vomiting. Postural hypotension is a com-
mon symptom. An early sign is pigmentation of the skin 
and oral mucosa secondary to increased adrenocortico-

Fig. 3.14. In situ melanoma showing atypical melanocytes widely 
dispersed throughout the epithelium
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tropic hormone (ACTH) secretion. Parts of the skin ex-
posed to the sun and areas subjected to trauma or fric-
tion become bronzed [85]. There is also increased pig-
mentation in skin folds and scars. About 10% of patients 
also show areas of vitiligo.

Oral pigmentation is variable and where present 
ranges from light brown to densely black [95]. The gin-
giva, lateral margins of the tongue, buccal mucosa and 
lips are the sites of predilection. Microscopy of the ar-
eas shows increased melanin predominantly in the bas-
al keratinocytes.

3.5.5 Peutz Jeghers Syndrome

 Peutz Jeghers syndrome (periorifacial lentiginosis) 
comprises melanotic spots of the face, mouth and less 
commonly the hands and feet, together with intestinal 
polyposis. It is inherited as an autosomal dominant trait 
with nearly complete penetrance [93], but new muta-
tions occur in 40% of cases.

There are multiple ephelides on the face and mela-
notic macules in the mouth involving the lower labi-
al and buccal mucosa in particular. Lesions are often 
present at birth. The facial pigmentation is around the 
mouth, nose and eyes and tends to progressively fade 
after puberty. The mucosal pigmentation persists into 
adult life.

There are hamartomatous polyps throughout the in-
testinal tract, but typically these are most numerous in 
the small intestine. They can give rise to abdominal pain 
and bleeding and intussusception is a rare complication. 
The polyps have a low malignant potential, with those 
in the colon having the highest risk. Patients also are at 
increased risk of malignancy at other sites including the 
uterus, ovary, pancreas and breast.

3.5.6 Racial Pigmentation

 Racial  pigmentation is the most common cause of intra-
oral pigmentation. It is seen predominantly in Blacks, 
Asians and people of Mediterranean origin, but about 
5% of Caucasians also have significant intraoral pig-
mentation. The degree and extent of racial pigmentation 
is very variable and does not necessarily correlate with 
the depth of skin pigmentation. It can vary from light 
brown to almost black and the most commonly involved 
sites are the gingiva, palate and buccal mucosa. Some-
times when the tongue is involved the only areas affect-
ed are the fungiform papillae, producing an appearance 
of spotty pigmentation.

Microscopy shows increased melanocytic pigmenta-
tion of the basal and, to a much lesser degree, the imme-
diately suprabasal keratinocytes. The denser pigmenta-

tion is due to increased synthesis of melanin by melano-
cytes, which are otherwise normal in number and dis-
tribution.

3.5.7 Laugier Hunziker Syndrome

 Laugier Hunziker syndrome is an acquired, benign 
macular hyperpigmentation of the lips and oral mucosa 
[118]. It typically starts in early to middle adult life and 
is more common in women than men. The pigmenta-
tion consists of brownish, circular or linear macules, 
that may be sharply circumscribed or more diffuse in 
nature, and lesions may coalesce. The lesions are seen 
most commonly on the buccal mucosa, lips and the 
hard and soft palates. Other less frequent sites include 
the tongue, gingiva and f loor of the mouth. Occasion-
ally, the pharynx and oesophagus are also involved 
[190]. About half of the cases also have nail involve-
ment in the form of longitudinal pigmented bands in 
one or more fingers or toes. There are no known sys-
temic associations.

Microscopy shows increased melanotic pigmentation 
of basal keratinocytes and melanophages in the superfi-
cial corium secondary to pigmentary incontinence. Ul-
trastructural studies show increased numbers of nor-
mal-appearing melanosomes in keratinocytes in the 
lower epithelial layers [118].

3.5.8 Smoker’s Melanosis

Heavy smokers can sometimes develop areas of oral 
hyperpigmentation. It is more common in women 
than men. Although any part of the mouth can be 
affected the anterior gingivae are involved most fre-
quently. The lesions vary in colour from light brown 
to bluish-black and the lesions may be focal or dif-
fuse. Sometimes the overlying mucosa has a somewhat 
milky-white appearance, particularly in the buccal 
mucosa. The condition can slowly resolve if smoking 
is stopped or reduced [72]. Pigmentation of the soft 
palate has been reported in a significant number of 
patients with suppurative lung disease and malignan-
cy [117]. Nearly a quarter of patients with confirmed 
bronchogenic carcinoma show this feature. Most pa-
tients have a long history of cigarette smoking and it is 
possible that in many cases these lesions were merely 
 smoker’s  melanosis rather than being related directly 
to the pulmonary lesions.

Microscopy may show slightly increased melanot-
ic pigmentation of the basal keratinocytes, but the most 
striking feature is usually pigmentary incontinence and 
accumulation of melanophages in the superficial cori-
um.
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3.5.9 Drug-Associated 
Oral Pigmentation

Gingival  pigmentation due to  heavy metals such as 
mercury, lead, bismuth, arsenic and others was not 
rare in the past due to industrial exposure and in some 
cases therapeutic administration, particularly for the 
treatment of syphilis. They caused blue, brown or 
black lines close to the gingival margins due to the de-
position of sulphides as a result of reactions with prod-
ucts of the dental plaque. A wide range of  drugs can 
cause more generalised oral  pigmentation including 
antimalarials, phenothiazines and some contraceptive 
pills [98]. Drugs used in the treatment of HIV infec-
tion such as zidovudine and some antifungals such as 
ketoconazole have also been shown to cause oral pig-
mentation.

3.6 Hyperplastic Lesions

3.6.1 Fibrous Hyperplasias

The majority of fibrous and fibroblastic lesions within 
the mouth appear to be reactive rather than neoplastic. 
They are the most common tumour-like swelling of oral 
mucosa. Although these lesions are considered to be a 
response to low-grade irritation, the source of such irri-
tation may not be immediately apparent.  Fibroepithelial 
 polyps tend to form smooth nodules or swellings that 
may be soft or firm and are usually covered by normal, 
pink mucosa unless ulcerated. The polypoid swellings 
may be sessile or pedunculated.

Fibrous overgrowths of the gingiva are a type of  epu-
lis (lit. – swelling of the gum). They can arise from the 
interdental papilla or gingival margin and tend to affect 
the anterior part of the mouth. They can grow to several 
centimetres in diameter.  Fibrous epulides are frequent-
ly associated with local irritation from dental calculus, 
sharp edges of restorations or carious teeth. A very char-
acteristic form of hyperplasia is associated with the edg-
es of loose dentures. Such denture-induced fibrous hy-
perplasia has been termed denture granuloma and epu-
lis fissuratum. The rocking backwards and forwards of 
the denture causes extensive overgrowth of fibrous tis-
sue on either side of the edges, or flanges, of the denture. 
This often leads to the formation of a series of linear 
folds of hyperplastic tissue and the base of the grooves 
so formed is often ulcerated by the denture’s edge. Oth-
er common sites for fibrous overgrowths are along the 
occlusal line of the buccal mucosa and lateral border of 
the tongue, and related to spaces where teeth have been 
extracted.

Microscopically most of these nodules consist of in-
terlacing bundles of sparsely cellular fibrous tissue. The 

overlying epithelium is often hyperplastic with irregular 
rete processes extending sometimes deeply into the un-
derlying fibrous tissue. There may be candidal infesta-
tion of the superficial epithelium. The degree of inflam-
matory infiltration is very variable, but tends to be mild 
unless there has been ulceration.

The microscopical appearances of fibrous epulides 
can differ from fibrous overgrowths seen elsewhere in 
the mouth. They typically show much more evidence 
of cellular fibroblastic proliferation. These lesions may 
consist predominantly or focally of a vascular stroma 
containing plump fibroblasts with large, vesicular nu-
clei and prominent nucleoli. There can be brisk mitot-
ic activity. Ulceration is common and the lesions are 
often heavily inf lamed. Calcifications are common in 
fibrous epulides and there may be f lorid osseous meta-
plasia or dystrophic calcification (Fig. 3.15). Some-
times the calcified masses are basophilic and they can 
also be laminated and resemble cementicles. Such le-
sions have been termed “peripheral   ossifying fibro-
mas”, but there is no evidence that they are neoplastic 
or have any relationship with central ossifying fibro-
mas (see Chap. 4). Mineralisation tends to be uncom-
mon in extra-gingival oral fibrous overgrowths.

Most fibrous overgrowths respond to conservative 
surgical removal, but a minority of fibrous epulides can 
recur, sometimes repeatedly.

3.6.2 Papillary Hyperplasia

 Papillary hyperplasia is typically seen in the hard pal-
ate. In many cases it is related to dentures as part of the 
clinical spectrum of denture-induced stomatitis [174]. 
Although Candida albicans is frequently invoked as the 
causal agent, in a significant number of cases there is no 
evidence of fungal infection. The large majority of cases 
involve the hard palate, particularly when this is high-
arched, but similar lesions are occasionally seen on the 
dorsum of the tongue. The lesions form painless, nodu-

Fig. 3.15. Fibrous epulis showing osseous metaplasia
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lar or papilliferous proliferations. Florid cases have been 
reported in immunocompromised patients [151].

Microscopy shows nodular, papilliferous hyperpla-
sia of the epithelium and underlying fibrous connective 
tissue (Fig. 3.16). The surface usually shows parakerato-
sis or less commonly orthokeratosis. There may be evi-
dence of candidal infestation such as spongiform pus-
tules or obvious hyphae. The underlying hyperplastic 
rete ridges often extend into the cores of the papillae, re-
sulting in a striking pseudoepitheliomatous appearance. 
The corium often contains a dense chronic inflammato-
ry cell infiltrate. The condition then needs to be distin-
guished from oral papillary plasmacytosis [66].

3.6.3 Generalised 
Gingival Fibrous Hyperplasia

Generalised fibrous hyperplasia/hypertrophy of the 
gingiva can be familial or drug-induced.

Hereditary  gingival  fibromatosis is a rare condition 
that is usually inherited as an autosomal dominant trait 
[20]. It can affect all of the gingiva, often in a symmet-
rical manner. It may be associated with hypertrichosis, 
coarsening of the facial features and neurological prob-
lems such as epilepsy and mental retardation. The con-
dition usually first affects adolescents, but occasionally 
it can involve the deciduous dentition. The enlargement 
is usually most conspicuous in the interdental areas and 
affects the palatal and lingual gingiva as well as the labi-
al and buccal aspects. The overgrowths may be so flor-
id that the teeth involved are almost completely bur-
ied (pseudo-anodontia). The overgrowths are rounded, 
smooth, firm and pale-coloured. Treatment is by surgi-
cal removal of the redundant fibrous tissue (gingivecto-
my), but the condition often recurs.

Drug-associated gingival  hypertrophy is seen in about 
half of patients using the anti-epileptic drug phenyto-
in for long-term treatment [1]. Other drugs producing a 
similar reaction include cyclosporin (~30% of patients) 

and calcium channel blockers such as nifedipine, am-
lodipine and verapamil (~10% patients). The enlarge-
ments may be generalised or more localised. The ante-
rior interdental papillae tend to be the most severely af-
fected areas, particularly on the labial aspect. The gingi-
va tend to enlarge laterally and this growth pattern may 
result in the formation of vertical clefts between adja-
cent overgrowths. The normal gingival stippling may be 
enhanced, producing an orange-peel appearance. The 
condition is exacerbated by poor oral hygiene and me-
ticulous attention to tooth cleaning may help prevent 
the development of the condition.

Microscopy of generalised gingival fibrous hyperpla-
sia tends to be the same irrespective of the cause. There 
is fibrous hypertrophy of the affected gingiva, often con-
taining myofibroblastic cells. An increase in the amount 
of myxoid ground substance material is also common. 
In areas distant from the gingival sulcus there is usually 
no significant inflammatory component. There is often 
elongation and fusing of the rete process of the overly-
ing epithelium. It is unusual for these lesions to become 
ulcerated

3.6.4 Crohn’s Disease

 Crohn’s disease is a multisystem disorder characterised 
microscopically by non-caseating, epithelioid granulo-
mas. Despite extensive investigations the cause remains 
unknown. Recently, genetic predisposition has been ex-
tensively investigated and among others, a susceptibil-
ity gene has been identified on chromosome 16q [18]. 
Smoking also appears to play a critical role in some pa-
tients [60]. Although an infective aetiology, particularly 
mycobacterial, has been long suspected, critical proof 
is lacking [173]. The most likely candidate organism is 
the Mycobacterium avium subspecies paratuberculosis 
[68]. Granulomatous vasculitis, possibly initiated by the 
measles virus, has been proposed as a significant fac-
tor in the pathogenesis [178]. However, blood vessel in-
volvement may be a secondary phenomenon rather than 
a primary event [120]. Patients are usually children and 
young adults and there is a male preponderance. Asso-
ciations between alterations in the intestinal microflora 
are also suspected and a statistically significant asso-
ciation between Crohn’s disease and previous antibiotic 
use has been proposed [29]. The condition may be made 
worse by cigarette smoking [80].

Oral lesions are relatively common in patients with 
Crohn’s disease of the lower gastro-intestinal tract [57, 
185], but may be the presenting symptoms. They include 
swelling of the lips and cheeks (Fig. 3.17), recurrent aph-
thae, painful, indolent linear ulcers in the vestibular sul-
ci, cobblestone thickening of the buccal mucosa, muco-
sal tags and hyperplastic, granular gingivitis [138]. The 
palate, tongue and pharynx, including the palatine ton-

Fig. 3.16. Papillary hyperplasia of the palate showing long rete 
processes extending into the connective tissue cores
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sil, are only rarely involved [19]. Extraorally, there may 
be angular stomatitis and vertical fissuring of the lips, 
and perioral erythema and scaling.

Oral lesions may precede, or accompany, bowel symp-
toms, but in a significant number of cases intestinal dis-
ease is subclinical. In patients with active bowel disease 
there may be atrophic glossitis secondary to malabsorp-
tion of the haematinics iron, vitamin B12 or folate.

Microscopy of oral lesions typically shows oede-
ma of the superficial corium with lymphangiecta-
sia and diffuse and focal aggregates of small lympho-
cytes. Non-caseating epithelioid granulomas with or 
without multinucleated giant cells are present in about 
90% of cases [138]. However, granulomas may be small 
and poorly formed and may only be present in the un-
derlying muscle so that they can be easily missed, es-
pecially if the biopsy is superficial (Fig. 3.18). Granu-
lomas can also sometimes be seen in the minor sali-
vary glands. Aggregates of mononuclear cells or gran-
ulomas may be seen bulging into or within the lumina 
of lymphatics. This feature has been termed endovasal 
granulomatous lymphangiitis [128]. Dilated lymphat-
ics, with or without associated granulomas, are char-
acteristic of Crohn’s disease elsewhere in the alimen-
tary tract [120].

3.6.5 Orofacial Granulomatosis

As many as 80–90% of patients with orofacial lesions 
that resemble those of Crohn’s disease, both clinically 
and microscopically, have no gastro-intestinal signs or 
symptoms and do not develop gut disease [159]. The 
term  orofacial granulomatosis (OFG) has been intro-
duced to describe this group of patients [184]. OFG, 
therefore, is a diagnosis based on the exclusion of other 
causes of granulomatous inflammation, particularly 
sarcoidosis, tuberculosis and other mycobacterial infec-
tions, and Crohn’s disease itself. Up to 60% of patients 

with OFG are atopic [86] and some patients appear to 
show an idiosyncratic intolerance to a variety of foods 
or additives, including cinnamonaldehyde, carvone, 
carnosine, sun yellow, benzoates and monosodium glu-
tamate [169], and to metallic compounds containing co-
balt [146]. In many cases there is a partial or complete 
resolution of symptoms following withdrawal of the 
provoking agent.

OFG may be part of a spectrum of diseases that in-
cludes  Melkersson Rosenthal syndrome (MRS) and 
 cheilitis granulomatosa ( Miescher’s syndrome). MRS, 
in its complete form, is a triad of fissured tongue, labial 
or facial swelling due to granulomatous inflammation, 
and facial nerve palsy, which may be the first indication 
of the disease [192]. Cheilitis granulomatosa is probably 
merely an isolated manifestation of OFG.

3.6.6 Chronic Marginal Gingivitis 
and Localised Gingival 
Fibrous Hyperplasia

 Chronic marginal  gingivitis of variable degree is so 
common as to be almost universal. It represents a re-
sponse of the gingival tissues to accumulation of dental 
microbial plaque around the teeth. If left untreated the 
inflammation can become more severe and extend into 
the underlying periodontal tissues causing loss of peri-
odontal ligament attachment and a pocket develops be-
tween the tooth and the overlying gingiva exacerbating 
the tendency for plaque accumulation. Eventually, there 
is progressive resorption of the supporting alveolar bone 
leading to loosening or loss of the tooth.

Chronic marginal gingivitis is characterised mi-
croscopically by mild vascular hyperaemia and dense 
chronic inflammatory infiltration. The crevicular epi-
thelium is ulcerated and may become hyperplastic with 
thin, irregular and anastomosing processes extending 
into the gingival connective tissue. There may be consid-

Fig. 3.17. Crohn’s disease showing unilateral lip swelling with fi s-
suring and peri-oral dermatitis

Fig. 3.18. Crohn’s disease showing a small, irregular epithelioid 
granuloma and patchy chronic infl ammation
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erable intercellular oedema and infiltration of the spon-
giform spaces by neutrophils, especially in the presence 
of gross dental plaque and calculus deposits. Many lym-
phocytes and plasma cells are present in the inflamma-
tory infiltrate and dense, basophilic, granular deposits 
of extracellular immunoglobulin are common. Russell 
bodies may be a conspicuous feature. There is variable 
loss of collagen in areas of severe inflammation. Howev-
er, in younger patients especially, there may be a prolif-
erative response with extensive formation of new fibrous 
tissue leading to localised areas of fibrous hyperplasia. 
The enlarged gingiva may prevent effective cleaning of 
the related tooth, predisposing to further plaque accu-
mulation and progressive inflammation. This type of lo-
calised  inflammatory  gingival hyperplasia is seen much 
more frequently on the buccal or labial aspects of the 
gingiva than in the palatal or lingual areas. Such over-
growths, although frequently removed as part of a gin-
givectomy procedure are not commonly sent for histo-
logical examination.

3.6.7 Peripheral Giant Cell Granuloma 
(Giant Cell Epulis)

This lesion is found on the gingiva or edentulous alveo-
lus and is thought to originate from elements of the peri-
odontal ligament. It is seen across a wide age range, but 
the peak incidence is between 30 and 50 years. Lesions 
tend to affect the area anterior to the permanent molars 
and are slightly more frequent in the mandible. The  gi-
ant cell  epulis usually forms a fleshy, bluish swelling that 
may be sessile or broadly pedunculated and the surface 
is often ulcerated. There may be erosion of the underly-
ing bone or periodontium.

Microscopically, there is usually an uninvolved zone 
of fibrous tissue between the lesion and the overlying ep-
ithelium, but this is lost if there is inflammation or ul-
ceration. The lesion consists of a matrix of plump, spin-
dle-shaped cells with interspersed multinucleated and 
osteoclast-like giant cells. These can be numerous and 
may be confluent, blurring the distinction between each 
other and the stromal cells. The multinucleated cells 
are large and contain about 10–20 nuclei. There are two 
types: the most common have lightly eosinophilic cyto-
plasm and large vesicular nuclei with prominent nucle-
oli while the other type has much more densely stained 
cytoplasm, and pyknotic and densely haematoxyphil-
ic nuclei. The latter are probably a degenerative form of 
the first type. The multinucleated cells are thought to be 
formed by fusion of bone marrow-derived mononuclear 
pre-osteoclasts [84, 101]. The lesion is usually very vas-
cular and giant cells may be seen within the dilated vas-
cular spaces. Red blood cell extravasation and haemo-
siderin deposition is common. Mitoses can often be seen 
in stromal and endothelial cells, but this observation has 

no bearing on the likely behaviour. Osseous metaplasia 
and dystrophic calcification may be present, usually in 
the middle or deeper aspects of the lesion.

Giant cell epulis is indistinguishable microscopical-
ly from central giant cell granuloma and the brown tu-
mour of hyperparathyroidism. Radiographs should be 
taken to exclude the possibility of a central bone lesion. 
If such a lesion is detected, hyperparathyroidism is ex-
cluded by assessing serum calcium, phosphate and alka-
line phosphatase and measuring parathormone levels if 
necessary.

Treatment is usually by conservative surgical excision 
with curettage of the underlying bone, but about 10% of 
cases recur. Some cases in children have been treated by 
daily administration of calcitonin, delivered either by 
subcutaneous injections or nasal spray for up to 1 year. 
Although the treatment is protracted it appears to be ef-
fective [96].

3.6.8 Pyogenic Granuloma

 Pyogenic granulomas are most common on the gingivae 
and less frequently in other intraoral sites, particularly 
the lip and tongue. They form solitary, soft, red and fri-
able nodules that bleed readily. They frequently ulcerate 
and are covered by a fibrinous slough. Gingival lesions 
may be seen in pregnancy and appear to be a focal exac-
erbation of pregnancy gingivitis [113]. Pregnancy epuli-
des (“pregnancy tumour”) usually manifest towards the 
end of the first trimester. They have a strong tendency to 
recur if removed before parturition and may show par-
tial or complete spontaneous resolution if left following 
delivery. Occasionally, similar lesions are seen in other 
parts of the mouth during pregnancy, particularly the 
dorsum of the tongue, and they are termed granuloma 
gravidarum [52].

Microscopically, oral pyogenic granulomas consist of 
numerous large, thin-walled, anastomosing blood ves-
sels in a loose, oedematous and moderately cellular stro-
ma. Older lesions may show some fibrosis. Inflammation 
is very variable and can be minimal or absent. However, 
if the lesion ulcerates there may an intense inflammato-
ry infiltration. Foci of papillary endothelial hyperplasia 
are an occasional feature.

Although excision is usually curative, rare cases can 
show repeated recurrences and require more extensive 
surgery for their eradication.

3.6.9  Pulse (Vegetable) Granuloma

This unusual and uncommon chronic inflammatory le-
sion of oral tissues has been described under a variety 
of terms including chronic periostitis,  giant-cell hyalin 
angiopathy, oral vegetable granuloma and hyaline ring 
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granuloma [171]. Most cases are seen in the premolar/
molar region of the edentulous mandible and the most 
common complaints are recurrent swelling and tender-
ness. Fifty-three percent of cases are extraosseous (pe-
ripheral) and radiographs often show a poorly defined 
erosion of the underlying alveolar bone. Intraosseous or 
central lesions (42%) show an irregular radiolucent area 
that is non-diagnostic. Occasionally, the lesion is found 
within the fibrous wall of an odontogenic or nasopala-
tine duct cyst [140].

Microscopy shows chronic inf lammation and eo-
sinophilic, hyaline rings together with multinucleat-
ed foreign-body-type giant cells (Fig. 3.19). The rings 
may be complete or horse-shoe shaped and may en-
close giant cells, connective tissue and blood vessels. 
Haemosiderin within the centre of the rings is a fre-
quent finding. The suggestion that the histological 
appearances are due to thickening and hyalinisation 
of the walls of blood vessels is not supported by most 
observers. Light and electron microscopical findings 
suggest that the rings are the cell walls of vegetable 
remains, often with collagen attached to their surface 
[71]. There does not appear to be any evidence that 
these appearances are exclusively due to pulses. Com-
plete excision is curative.

3.7 Benign Tumours 
and Pseudotumours

3.7.1 Giant Cell Fibroma

 Giant cell fibroma is an unusual but distinctive type 
of fibrous overgrowth. It is typically less than 5 mm in 
diameter and usually presents as a pedunculated polyp 
with a lobulated surface. Most are seen in the first three 

decades of life. Although they can form anywhere in the 
oral mucosa, about half of cases are seen on the gingiva 
[79].

Microscopically, they consist of interweaving bundles 
of collagenous connective tissue with a prominent capil-
lary network that surround stellate or angular fibroblas-
tic giant cells with large vesicular nuclei (Fig. 3.20). Oc-
casional cells may have several nuclei. These cells may 
have conspicuous dendritic processes and some contain 
melanin pigment. The giant cells are positive for vimen-
tin, but negative for S-100, cytokeratin, leukocyte com-
mon antigen and neurofilament [107]. Conservative sur-
gical excision is usually curative.

3.7.2 Lingual Thyroid

 Ectopic lingual  thyroid is a rare developmental anomaly 
due to failure of the thyroglossal duct to migrate cau-
dally from the foramen caecum [13]. It is seen in females 
about four times more frequently than males and usu-
ally presents in middle age. The lingual gland is seen in 
the base of the tongue, deep to the foramen caecum. It is 
often asymptomatic, but may cause dysphagia, dyspho-
nia or dyspnoea. Symptoms may coincide with puberty, 
pregnancy or the menopause due to hyperplasia second-
ary to raised levels of thyroid-stimulating hormone. In 
addition, any of the diseases involving the conventional 
thyroid gland, including inflammatory conditions, ad-
enomas and carcinomas, can affect the ectopic thyroid 
tissue.

Microscopy typically shows normal thyroid tissue. 
As many as 70% of patients with lingual thyroid have 
no other thyroid tissue present, so it is essential that pre-
surgical evaluation includes appropriate imaging and 
assessment of function using 131I or 99mTc pertechne-
tate.

Fig. 3.19. Pulse granuloma showing chronic infl ammation and 
eosinophilic, hyaline rings together with multinucleated foreign-
body-type giant cells

Fig. 3.20. Giant cell fi broma showing stellate and angular fi bro-
blasts in collagenous matrix
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3.7.3 Verruciform Xanthoma

This rare but distinctive lesion, first described in 1971 
[166], forms most commonly in the oral cavity [82, 
135]. Extraoral locations include the male and female 
genitalia. There is no association with HPV in the vast 
majority of cases studied.  Verruciform  xanthomas are 
seen at all ages, but are most frequent in the fifth to 
seventh decades. Incidence is roughly equal between 
the sexes. They usually present as solitary, painless, 
discrete nodules that may be the colour of the sur-
rounding mucosa, reddish or pink. They can be sessile 
or pedunculated and the surface can be domed or f lat, 
and can be keratotic or papilliferous. They usually have 
sharply defined margins and are typically less than a 
centimetre in diameter. They do not appear to be re-
lated to any local irritating factors and most cases are 
asymptomatic. The gingival margin accounts for 85% 
of cases. Other common sites include the hard palate, 
tongue, buccal mucosa and a variety of other intraoral 
sites.

Microscopy typically shows corrugated, hyperplas-
tic epithelium with elongated, broad rete ridges that 
extend to a straight, well-defined lower border [127]. 
There are deep clefts within the epithelium that often 
contain keratinised plugs. The surface shows parake-
ratinised spikes, which often stain a deep orange co-
lour. There may be secondary candidal infestation of 
the surface keratin layers [125]. The characteristic fea-
ture is the presence of vacuolated, foamy xanthoma-
tous cells, which fill the papillary corium. These xan-
thoma cells can occasionally extend into the overly-
ing epithelium or into the deeper corium. The xantho-
ma cells have been shown to be derived from cells of 
monocyte/macrophage lineage [121].

The lesions are entirely benign and recurrence fol-
lowing even conservative surgery is very rare.

3.7.4 Haemangiomas

ICD-O:9120/0
 Haemangiomas are vasoformative tumours that closely 
resemble normal vessels. They are amongst the most 
common soft tissue tumours and about a third of all 
cases involve the head and neck region. In this location 
congenital or neonatal lesions are relatively uncommon 
and tend to involve the lips and parotid glands. The ma-
jority of cases are seen in older individuals, and the most 
common sites are the lips and post-commissural buccal 
mucosa and the lateral border of the tongue. There is a 
male predominance of about 2:1. Haemangiomas typi-
cally form painless, flat or nodular, soft and purplish-
red lesions. They are usually well circumscribed and 
may blanch on pressure. Congenital lesions behave like 

hamartomas and increase in size in proportion to gen-
eral somatic growth and tend to stabilise in size in early 
adult life. Those presenting in older individuals may 
show slow but progressive growth over several years. 
Their classification and microscopic aspects are dis-
cussed in the section on soft tissue tumours in Chap. 2 
[3, 48, 53, 170, 175, 181].

3.7.5 Lymphangioma

ICD-O:9170/0
 Lymphangioma is a benign, cavernous or cystic vas-
cular lesion composed of dilated lymphatic channels. 
The head and neck region is the most common site of 
involvement. Many lesions are present at birth or de-
velop within the first few years of life. There appears 
to be no sex predilection. They usually form painless 
swellings that are frequently superficial, but some ex-
tend deeply into the surrounding tissues and are ill-
defined.

Oral lesions are seen most commonly in the tongue 
and lips where they may cause macroglossia and mac-
rocheilia respectively. Involvement of underlying bone 
in oral lesions is uncommon [133]. Mucosal lymphan-
giomas usually have a pale, translucent surface, which 
is nodular or bossellated. It is common for black ar-
eas to appear in the lesion due to focal areas of haem-
orrhage.

In the neck, the lesions tend to be larger and show 
more extensive cystic dilatation. These lymphangiomas 
are then frequently called cystic lymphangiomas or cys-
tic   hygromas [91]. Some are associated with  Turner syn-
drome (Monosomy X) [28]. The most common locations 
for cystic hygroma are the posterior triangle, subman-
dibular region and floor of the mouth. It can extend up-
wards to involve the cheek and parotid gland, forwards 
into the anterior triangle or downwards into the medi-
astinum. Some cystic hygromas are severely disfiguring 
and they can compromise swallowing or breathing. The 
classification and microscopic aspects of oral lymphan-
giomas are discussed in Chap. 9.

3.7.6 Benign Nerve Sheath Tumours

Neurofibroma and schwannoma are the two most 
common benign tumours of nerve sheath origin. Al-
though they both appear to be derived from Schwann 
cells they have distinctive clinical and microscopical 
features.
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3.7.6.1 Neurofibroma

ICD-O:9540/0
Solitary  neurofibromas are relatively uncommon in 
the orofacial region and tend to affect people in the 
20–40 years age group [189]. Most tumours are spo-
radic, but the possibility of neurofibromatosis type 1 
should always be considered when dealing with these 
lesions. They usually form small, painless, expansile 
submucosal nodules. The tongue is the most com-
mon intraoral site, but occasionally they develop on 
the inferior dental nerve and appear as a fusiform ra-
diolucent area along the course of the inferior dental 
canal.

3.7.6.2 Schwannoma

ICD-O:9560/0
 Schwannoma ( neurilemmoma;  neurinoma) is a benign 
neoplasm of Schwann cell origin. Patients are usually 
in the third or fourth decades and the tumour is more 
common in women than men. Lesions in the mouth 
tend to form small, painless and slow-growing swell-
ings and the tongue is the most common site. However, 
occasional cases can be several centimetres in diameter 
[41, 87].

3.7.6.3 Neurofibromatosis

ICD-O:9540/0
 Von Recklinghausen disease or  neurofibromatosis type I 
is inherited as an autosomal dominant trait and the gene 
responsible is located on chromosome 17 [153]. It is rela-
tively common and affects about 1 in 4,000 births. It is 
usually diagnosed before the age of 10 years because of 
the characteristic cutaneous lesions and the frequent 
family history.

Clinically, it is characterised by cutaneous neurofi-
bromas that are usually associated with café au lait pig-
mentation of the skin. Lesions may be focal, but some-
times there can be thousands of tumours and the con-
dition is then grossly disfiguring. The lesions are usual-
ly painless, but itching can be a serious problem. There 
can be overgrowth of bone and associated soft tissue 
leading to bizarre localised gigantism. Nearly a quarter 
of cases involve the head and neck, but only about 5% af-
fect the oral cavity.

3.7.6.4 Multiple Neuromas 
in Endocrine Neoplasia 
Syndrome

ICD-O:9570/0
 Multiple endocrine neoplasia syndrome type 2B is an 
autosomal dominant condition characterised by the 
presence of mucosal   neuromas together with medullary 
carcinoma of the thyroid gland and phaeochromocy-
toma [147]. Nearly 90% of patients with the condition 
have point mutations at codon 918 of the RET proto-on-
cogene.

Clinically, patients often have a Marfanoid habitus 
with arachnodactyly and a narrow face. Mucosal neu-
romas are the most consistent feature of the disease and 
may be pathognomonic. They tend to form on the lat-
eral margins and dorsum of the tongue and appear as 
multiple, small, painless nodules. These nodules may be 
the first indication of the condition. The lips are some-
times enlarged and blubbery. Mucosal neuromas often 
affect the palpebral conjunctiva and can also involve the 
sclera.

Microscopy shows a partially encapsulated tangled 
mass of small nerve fibres, often with a thickened peri-
neurium. These nerves lie in a loose fibrous stroma. The 
nerves usually stain with S-100 and may stain with epi-
thelial membrane antigen indicating perineurial differ-
entiation.

The mucosal neuromas themselves rarely cause clini-
cal problems, but may act as indicators of the more seri-
ous aspects of the syndrome.

3.7.7 Granular Cell Tumour 
(Granular Cell Myoblastoma)

ICD-O:9580/0
 Granular cell tumours are uncommon, but about half of 
all cases involve the head and neck region. The tongue, 
particularly the dorsum, is the most common site. The 
peak incidence is in middle life and 10–20% of cases are 
multiple. There is a female predominance of about 2:1. 
They usually form nondescript, painless swellings, but 
occasionally surface candidal infestation causes the le-
sion to present as a white plaque [59, 108]. See for this 
lesion also Chap. 7.

3.8 Squamous Cell Carcinoma

3.8.1 Introduction

 Squamous cell carcinomas account for about 90% of 
all malignant neoplasms in the mouth and orophar-
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ynx. It is important to consider the site of involvement 
as the epidemiological factors can vary considerably in 
tumours in different intraoral locations. There is typi-
cally a higher frequency in men than women, and this 
is attributed to the use of tobacco and alcohol [17]. It 
has been estimated that as many as 75% of cases of oral 
squamous cell carcinomas in Western countries and Ja-
pan can be ascribed to these factors. Globally, oral can-
cer accounts for 5% of all malignancies in men and 2% 
in women [134]. Much higher rates, however, are seen in 
both men and women in parts of southeast Asia, where 
they are usually associated with the habitual use of areca 
nut and tobacco products.

3.8.2 Clinical Features

Despite the fact that oral tumours frequently cause 
symptoms, and the mouth can be readily visualised 
with simple equipment, many oral cancers present at a 
relatively advanced stage where treatment may be dis-
figuring and prognosis is poor. This is often because 
many patients are elderly and frail and frequently wear 
dental prostheses and are accustomed to minor degrees 
of oral discomfort. In addition, early lesions may not be 
regarded as suspicious by the patient or the clinician and 
may therefore be treated empirically with antibacterial 
or antifungal preparations.

Any part of the oral mucosa can be the site of de-
velopment of squamous cell carcinomas. The common 
oral locations can show wide variations in different geo-
graphical areas depending on the prevalent risk fac-
tors. The intraoral subsites include the buccal mucosa, 
tongue, floor of mouth, upper and lower gingivae and 
alveolar processes, the hard palate and retromolar tri-
gone. As the clinical presentation can vary according to 
the specific sites of involvement, these will be discussed 
separately.

3.8.2.1 Buccal Mucosa

The buccal mucosa extends from the commissure 
anteriorly to the retromolar trigone posteriorly and 
from the upper and lower vestibular ref lections. The 
majority of carcinomas arise from the posterior area 
where they are commonly traumatised by the molar 
teeth. They soon spread into the underlying buccinator 
muscle and though insidious initially they may eventu-
ally cause trismus. Bone, however, is generally involved 
only in advanced tumours. Tumours at this site often 
extend posteriorly into the palatoglossal fold and ton-
sillar fossa. Metastases are most common in the sub-
mandibular, submental, parotid and lateral pharyngeal 
lymph nodes.

3.8.2.2 Tongue

The tongue is the most common oral location of squa-
mous cell carcinoma and can account for half of all 
cases. The majority affect the middle third of the lateral 
border and adjacent ventral surface. The dorsum is a 
very uncommon site and tumours arising there may be 
associated with precursor lesions such as lichen planus 
and candidal leukoplakia. Lingual tumours are often 
exophytic and ulceration is common. Even clinically 
small tumours can infiltrate deeply into the underly-
ing muscle. With progressive growth tumours become 
indurated and frequently develop characteristic rolled, 
raised, everted margins. Infiltration of the lingual mus-
culature may cause pain, dysphagia and dysphonia. 
Half of patients have regional lymph node metastases 
at presentation. Tumours towards the tip of the tongue 
drain to the submental and thence to the jugulo-digas-
tric lymph node, and those located on the dorsum and 
lateral borders tend to involve the submandibular and 
jugulo-digastric nodes. Contralateral or bilateral spread 
is relatively common, particularly in tumours arising 
anteriorly.

3.8.2.3 Floor of Mouth

The f loor of the mouth is a horseshoe-shaped muco-
sal trough extending between the lower lingual al-
veolar mucosa and the ventral lingual mucosa. It is 
the second most common site for intraoral squamous 
cell carcinomas and shows the highest frequency of 
small and symptomless tumours [115]. Tumours are 
most frequent in the anterior segment and tumours 
there tend to spread superficially rather than deeply. 
Involvement of the submandibular duct can cause 
obstructive sialadenitis and tumours can also extend 
down the duct itself. If the tumour extends to involve 
the mandible, there can be spread along the periodon-
tal ligament and subperiostally [106]. Lymphatic in-
volvement is early but less frequent than tumours of 
the tongue itself.

3.8.2.4 Gingiva 
and Alveolar Ridge

Tumours at this site can be exophytic resembling den-
tal abscesses or epulides, or ulcerated and fixed to the 
underlying bone. They account for about 20% of oral 
tumours. In parts of the USA there is a very high fre-
quency in women who practise snuff dipping. Related 
teeth are often loosened and there is extension along the 
periodontal ligament. On the alveolus tumours can re-
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semble simple lesions like denture-induced hyperplasia 
or denture-related ulceration. The underlying bone may 
be eroded or invaded in 50% of patients and regional 
metastases are seen in over half the patients at presenta-
tion.

3.8.2.5 Hard Palate

This is a relatively uncommon site of involvement ex-
cept in areas where reverse smoking is common [148]. 
Tumours at this site can be exophytic or ulcerative, but 
tend to spread superficially rather than deeply.

3.8.2.6 Retromolar Trigone

Tumours from this site spread to the buccal mucosa lat-
erally and distally involve the tonsillar area. They can 
penetrate into the parapharyngeal area and may show 
extensive spread along the lingual and inferior alveolar 
nerves. In addition, tumours frequently erode or invade 
the adjacent mandible.

3.8.3 Staging

Staging of oral squamous cell carcinomas is undertaken 
using the current TNM Classification [67, 167].
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4.1 Introduction

4.1.1 Embryology

The maxillofacial skeleton is partly derived from mi-
grated cranial neural crest cells. These cells give rise 
to most connective tissues in the craniofacial region 
including the bones of the calvarium, face and jaws. 
So, the diseases to be discussed in this chapter occur 
in bones that are formed by mesenchymal cells with 
an ectodermal/neuroectodermal ancestry – that is 
why they are also known as ectomesenchyme – and 
are therefore different from bone and cartilage that 
have a mesodermal origin elsewhere in the body [145, 
171].

4.1.2 Tooth Development

Teeth develop from epithelial cells from the mucosal lin-
ing of the oral cavity and cranial neural crest-derived ec-
tomesenchymal cells. Under the influence of reciprocal 
inductive events, these cells develop into enamel-form-
ing ameloblasts and dentin-producing odontoblasts 
(Fig. 4.1) [145, 171].

While ameloblasts and odontoblasts are depositing 
enamel and dentin, the epithelium proliferates down-
wards, thus creating a tube that maps out the form and 
size of the root of the teeth. This epithelial cuff is known 
as the sheath of   Hertwig. Its remnants form a permanent 
component of the periodontal ligament; they are known 
as rests of   Malassez and are the source of some cystic 
jaw lesions (Fig. 4.2). Other epithelial reminiscences of 
tooth development lie more superficially in the jaw tis-
sues. These are the epithelial rests of   Serres, which have 
their origin in the dental lamina.

4.2 Inflammatory Diseases 
of the Maxillofacial Bones

These include  osteomyelitis, which mainly involves the 
mandible. It may occur through extension of infection 
of the dental pulp or as a complication after tooth ex-
traction. When seen after irradiation, e.g. for head and 
neck cancer, it is called osteoradionecrosis.

There are five types: acute suppurative osteomyelitis, 
chronic suppurative osteomyelitis, chronic focal scleros-
ing osteomyelitis, chronic diffuse sclerosing osteomyeli-
tis, and proliferative  periostitis. Acute suppurative os-
teomyelitis shows bone marrow cavities infiltrated with 
neutrophils. The bony trabeculae are necrotic. Usually, 
this form of osteomyelitis evolves into chronic suppura-
tive osteomyelitis, which also may arise de novo. Besides 
bone sequesters surrounded by numerous neutrophilic 

granulocytes granulation tissue is also present. Sinuses 
are formed partly lined by squamous epithelium from 
the oral mucosa. In less severe cases, fibrosis and devel-
opment of a chronic inflammatory infiltrate may also 
be seen. Unless the sequestra are removed, the disease 
will not heal.

When the inflammation is mild, the jaw bone re-
sponds by bone formation. This form of osteomyelitis is 
known as chronic sclerosing, which may be focal as well 
as diffuse. Dense sclerotic bone masses are seen togeth-
er with a bone marrow exhibiting oedema and small foci 
of lymphocytes and plasma cells. Both focal as well as 
diffuse chronic sclerosing osteomyelitis must be distin-
guished from other bone lesions, especially the fibro-os-
seous ones (see Sect. 4.5).

Fig. 4.1. Overview of normal tooth germ lying in its bony crypt. 
Odontogenic epithelium covers the enamel space from which the 
enamel is dissolved due to decalcifi cation. An epithelial strand 
as remnant of the dental lamina can be seen in the fi brous tissue 
bridging the gap in the bony crypt

Fig. 4.2. Th e periodontal ligament connects the root surface 
(right side) with the bony socket (left  side). An epithelial rest of 
Malassez is clearly visible
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When the inflammation mainly involves the peri-
osteum, the disease is called proliferative periostitis, or 
called periostitis ossificans. Histologically, bony trabec-
ulae that lie in a linear parallel pattern are seen. The in-
tervening stroma is composed of fibrous connective tis-
sue sparsely infiltrated with lymphocytes and plasma 
cells.

4.3 Cysts of the Jaws

Cysts of the jaws are classified into several categories de-
pending on histogenesis and aetiology. Those that arise 
from odontogenic epithelium are called odontogenic, 
those that have their source in other epithelial struc-
tures are known as non-odontogenic. Among the odon-
togenic cysts, developmental and inflammatory types 
can be distinguished [73]. By definition, cysts are lined 
by epithelium. There are, however, also cavities in the 
jaw lacking such an epithelial investment that are also 
discussed under this heading. The various entities are 
listed in Table 4.1.

4.3.1 Odontogenic Cysts – 
Inflammatory

4.3.1.1 Radicular Cyst

Radicular   cysts are located at the root tips of the teeth 
(Fig. 4.3). They arise from the epithelial rests of Malas-
sez and are the cysts most frequently seen [34, 146].

They are lined by non-keratinising squamous epi-
thelium. This epithelial lining may be thin and atro-
phic or show elongated rete processes. In many cysts, 
cholesterol clefts with adjacent giant cells occur. With-

in the cyst epithelium, hyaline bodies of various size 
and shape may be present (Fig. 4.4). The specific nature 
of these so-called  Rushton bodies  is unclear [95]. Oc-
casionally, the lining squamous cells are admixed with 
mucous cells or ciliated cells (Fig. 4.5). Sometimes, the 
histologic pattern of the radicular cyst  is complicated 
by extensive intramural proliferation of squamous ep-
ithelial nests of varying size, thus mimicking a squa-
mous odontogenic tumour (see Sect. 4.4.1.4) [187]. The 
same histology may be shown by other jaw cysts, in par-
ticular when there are extensive inflammatory chang-
es. When a radicular cyst is retained in the jaws after 
removal of the associated tooth, the lesion is called a 
residual   cyst .

When complicated by inflammation, radicular cysts 
may cause pain and swelling. However, they may also be 
asymptomatic and fortuitously detected by radiographic 
examination of the dentition.

Table 4.1. Cysts of the jaws [73]

Odontogenic cysts – inflammatory Radicular cyst
Residual cyst
Paradental cyst

Odontogenic cysts – developmental Dentigerous cyst
Lateral periodontal cyst
Botryoid odontogenic cyst
Glandular odontogenic cyst
Odontogenic keratocyst (keratocystic odontogenic tumour [181])
Gingival cyst

Non-odontogenic cysts Nasopalatine duct cyst
Nasolabial cyst
Surgical ciliated cyst

Pseudocysts Solitary bone cyst
Focal bone marrow defect

Fig. 4.3. Schematic drawing showing a bisected mandible. Left  to 
right: examples of a dentigerous cyst, a lateral periodontal cyst and 
a radicular cyst (drawing by John de Groot)
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4.3.1.2 Paradental Cyst

The paradental   cyst  is located on the lateral side of the 
tooth at the border between the enamel and root cemen-
tum. This cyst is secondary to an inflammatory process 
in the adjacent periodontal tissues that induces prolifer-
ation of neighbouring odontogenic epithelial rests, simi-
lar to the pathogenesis of the radicular cyst [88]. Histo-
logically, it resembles the other inflammatory odonto-
genic cysts, the distinction being made by the specific 
clinical presentation. It is a rare lesion [128]. Treatment 
consists of excision with or without concomitant extrac-
tion of the involved tooth [45].

4.3.2 Odontogenic Cysts – 
Developmental

4.3.2.1 Dentigerous Cyst

A  dentigerous cyst  surrounds the crown of an unerupted 
tooth, mostly the maxillary canine or the mandibular 
third molar tooth (Fig. 4.3). They are quite common.

The cyst wall has a thin epithelial lining that may 
be only two to three cells thick. In case of inf lamma-
tion, the epithelium becomes thicker and will show 
features similar to the lining of a radicular cyst. Also, 
mucous-producing cells as well as ciliated cells may 
be observed (Fig. 4.6). The connective tissue compo-
nent of the cyst wall may be fibrous or fibromyxoma-
tous. The cyst wall may also contain varying amounts 
of epithelial nests representing remnants of the den-
tal lamina.

Radiologically, a lot of jaw diseases associated with 
unerupted teeth may have an appearance similar to that 
of a dentigerous cyst. Histologic examination, however, 
will be decisive in ruling out these possibilities among 

which keratocyst and unicystic ameloblastoma (see 
Sects. 4.3.2.4 and 4.4.1.1) are the most prevalent. More-
over, the radiologic picture of the dentigerous cyst may 
be mimicked by hyperplasia of the dental follicle, the 
connective tissue capsule that surrounds the unerupt-
ed tooth [33].

Fibromyxomatous areas in the connective tissue wall 
of the dentigerous cyst may resemble the odontogenic 
myxoma (see Sect. 4.4.2.1). The presence of odontogen-
ic epithelial rests may lead to the erroneous diagnosis 
of one or another type of epithelial odontogenic tumour 
[71]. However, identification of the epithelial cyst lining 
will rule out these alternatives.

In most instances, dentigerous cysts are a fortuitous 
finding on oral radiographs. Only when excessively large 
may they cause swelling of the involved part of the jaw. 
If there is inflammation, they will cause pain and swell-
ing. Removal of the cyst wall and the tooth involved will 
yield a permanent cure.

The  eruption cyst  is a specific type of dentigerous cyst 
located in the gingival soft tissues overlying the crown 

Fig. 4.4. Epithelial lining of a radicular cyst containing many 
Rushton bodies

Fig. 4.5. Cyst lining composed of squamous as well as mucous ep-
ithelium. Th is can be found in radicular cysts as well as in dentig-
erous or residual cysts

Fig. 4.6. Lining of a dentigerous cyst mainly composed of mu-
cous cells
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of an erupting tooth. Mostly, these cysts are short-lived, 
rupturing with the progressive eruption of the associat-
ed tooth. They are lined by squamous epithelium that is 
thickened due to inflammatory changes in the underly-
ing connective tissue and thus similar to the lining of a 
radicular cyst.

4.3.2.2 Lateral Periodontal Cyst 

 Lateral periodontal  cysts are rare lesions, derived from 
odontogenic epithelial remnants, and occurring on the 
lateral aspect or between the roots of vital teeth (Fig. 4.3) 
[166]. They are lined by a thin, non-keratinising squa-
mous or cuboidal epithelium with focal, plaque-like 
thickenings consisting of clear cells that may contain 
glycogen (Fig. 4.7) [150].

Lateral periodontal cysts do not cause any symptoms. 
They are fortuitous findings on radiographs where they 
present as a well-demarcated radiolucency on the later-
al surface of a tooth root. Simple enucleation is adequate 
treatment.

The  botryoid odontogenic cyst  represents a multiloc-
ular form of the lateral periodontal cyst [54]. Treatment 
by curettage is the most appropriate treatment, but re-
currences may occur [52].

4.3.2.3 Glandular Odontogenic Cyst

The  glandular odontogenic cyst , also called  sialo-odon-
togenic cyst  is a rare cystic lesion characterised by an epi-
thelial lining with cuboidal or columnar cells both at the 
surface and lining crypts or cyst-like spaces within the 
thickness of the epithelium [34, 73].

The lining epithelium is partly non-keratinising, 
squamous and with focal thickenings similar to the 
plaques in the lateral periodontal cyst and the botry-
oid odontogenic cyst. There may be a surface layer of 
eosinophilic cuboidal or columnar cells that can have 
cilia and may form papillary projections. Some super-
ficial cells assume an apocrine appearance. Also, mu-
cus-producing cells may be present. Focally, the epithe-
lium shows areas of increased thickness in which glan-
dular spaces are formed. Moreover, the epithelial cells 
may lie in spherical structures with a whorled appear-
ance (Fig. 4.8).

Mucous cells and cuboidal cells with cilia may also 
occur in other jaw cysts, but the latter lack the other epi-
thelial features described above. Mucous cells and non-
keratinising squamous epithelium also occur in mu-
coepidermoid carcinoma [91, 177]. However, epithelial 
plaques consisting of clear cells are not a feature of this 
latter lesion.

The glandular odontogenic cyst most commonly af-
fects the body of the mandible and the most prominent 

symptom is painless swelling [126]. Treatment may be 
conservative, but recurrence may occur [48].

4.3.2.4 Odontogenic Keratocyst

Odontogenic  keratocyst , formerly also called  primordial 
cyst , is defined by the presence of an epithelial lining not 
exceeding 10 cell layers in thickness, palisading of the 
basal cells, and a parakeratinised, corrugated surface 
[114].

Odontogenic keratocysts are common lesions [147, 
148, 149]. They show a wide age range with a peak fre-
quency in the 2nd and 3rd decades, are more common 
in males then in females and occur twice as frequently in 
the mandible as in the maxilla. Involvement of the gin-
gival soft tissues has also been reported [26]. They also 
occur in cases of  nevoid basal cell carcinoma syndrome 
and in patients with  Marfan’s syndrome [11, 50, 186].

Fig. 4.7. Lateral periodontal cyst. Th e epithelial lining forms 
plaques consisting of clear cells

Fig. 4.8. Epithelial lining of glandular odontogenic cyst showing 
intraepithelial duct formation and apocrine diff erentiation at the 
surface
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The odontogenic keratocyst shows a thin connec-
tive tissue wall lined by stratified squamous epitheli-
um with a well-defined basal layer of palisading co-
lumnar or cuboidal cells and with a surface of a cor-
rugated layer of parakeratin (Fig. 4.9). Mitotic figures 
can be identified in parabasilar and midspinous areas 
[12].  Rushton bodies similar to those seen in radicu-
lar cysts may also be present. The underlying cyst wall 
may contain tiny daughter cysts and solid epithelial 
nests. Also, epithelial proliferations similar to amelo-
blastoma have been reported. Daughter cysts and in-
tramural epithelial nests are more common in cysts 
associated with the nevoid basal cell carcinoma syn-
drome [185]. When inf lamed, the odontogenic kera-
tocyst loses its typical histologic features, but shows 
a non-keratinising stratified epithelium exhibiting 
spongiosis and elongated rete pegs supported by a con-

nective tissue containing a mixed inf lammatory infil-
trate (Fig. 4.10). Rarely, odontogenic keratocysts show 
development of epithelial dysplasia and squamous cell 
carcinoma [87].

Immunohistochemical studies have not yielded data 
of diagnostic or prognostic significance [148, 149].

Odontogenic keratocysts may also contain mucous 
cells, melanin-producing cells, dentinoid and intramu-
ral cartilage [12, 74, 86, 105]. Ciliated cells may be seen, 
but in maxillary cases, they could also be the result of a 
communication with the maxillary sinus [122]. In addi-
tion, the cyst wall may contain intramural odontogenic 
epithelial remnants. Occasionally, intraosseous cysts are 
lined by orthokeratinised epithelium, thus having the 
appearance of an epidermoid cyst. Such cysts are known 
as orthokeratinised odontogenic cysts. Their differen-
tiation from the odontogenic keratocyst with parake-
ratinisation is clinically important as recurrence of or-
thokeratinised cysts is rare [188]. Differential diagno-
sis with unicystic ameloblastoma (see Sect. 4.4.1.1) may 
be difficult. Odontogenic keratocyst exhibits a compact 
spinous layer and a corrugated superficial parakeratin 
layer, and ameloblastoma a spinous layer with intercel-
lular oedema.

Keratocysts do not cause symptoms unless concom-
itant inflammation causes pain and swelling. Radio-
graphs may reveal extensive uni- or multilocular ra-
diolucent lesions that occupy the major part of the jaw 
without having caused any appreciable cortical expan-
sion. When the odontogenic keratocyst forms part of 
the nevoid basal cell carcinoma syndrome, patients 
may show any of the other features of this syndrome 
[72].

Odontogenic keratocysts tend to recur after enucle-
ation [147, 148, 149]. Sometimes, a partial jaw resection 
is needed to a provide permanent cure [182]. If associat-
ed with the nevoid basal cell carcinoma syndrome, the 
chance of recurrence is even higher [18]. If located in the 
gingiva, the behaviour of the odontogenic keratocyst is 
less aggressive [65].

As there is sufficient evidence that this lesion actu-
ally represents a cystic neoplasm, the most recent WHO 
classification proposes the diagnostic designation  kera-
tocystic odontogenic tumour [181].

4.3.2.5 Gingival Cyst 

Gingival   cysts are divided in those occurring in adults 
and those in infants. They are located in the gingival tis-
sues. Gingival cysts of adults are rarely larger than 1 cm 
and may be multiple. They are lined by either thin epi-
thelium of one to three cell layers or thicker and exhibit 
keratinisation. Plaques similar to those occurring in the 
lateral periodontal cyst (see Sect. 4.3.2.2) may be seen 
[107].

Fig. 4.9. Epithelial lining of a keratocyst. Th e basal palisading 
and the corrugated parakeratinised surface are unique to this le-
sion. Moreover, there is a striking parallel between the basal lay-
er and the surface

Fig. 4.10. In the event of infl ammation, the epithelial lining of a 
keratocyst loses its typical pattern to transform into a lattice of 
spongiotic squamous epithelium
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Gingival cysts of infants occur either singularly or 
multiply on the edentulous alveolar ridge of the new-
born infant. When occurring at the midline of the pal-
ate, they are known as palatal cysts of infants. These tiny 
lesions, usually not larger than 3 mm, disappear spon-
taneously within a short time. Histologically, they re-
semble epidermoid cysts [24, 94]. Historically,  Epstein’s 
pearls and  Bohn’s nodules are terms that have been used 
for these lesions.

4.3.3 Non-Odontogenic Cysts

4.3.3.1 Nasopalatine Duct Cyst 

Nasopalatine duct   cysts arise within the nasopalatine 
canal from epithelial remnants of the nasopalatine duct. 
Radiologically, they present as radiolucent lesions situ-
ated between the roots of both maxillary central incisor 
teeth. The cyst lining may be pseudostratified colum-
nar ciliated epithelium, stratified squamous epithelium, 
columnar or cuboidal epithelium and combinations of 
these. As surgical treatment comprises emptying the 
nasopalatine canal, the specimen always includes the 
artery and nerve that run in this anatomic structure. 
These are seen within the fibrous cyst wall and form 
the most convincing diagnostic feature, as the specific 
epithelial structures may be obscured by inflammatory 
changes. Recurrences are rarely seen, and are probably 
due to incomplete removal [168].

4.3.3.2 Nasolabial Cyst 

 Nasolabial cysts are located in the soft tissue just lateral 
to the nose at the buccal aspect of the maxillary alveolar 
process and are thought to arise from the nasolacrimal 
duct. Non-ciliated pseudostratified columnar epithe-
lium interspersed with mucous cells form the epithelial 
lining. These features may be lost through squamous 
metaplasia [180]. Apocrine metaplasia of the cyst lin-
ing has also been reported [83]. Treatment consists of 
enucleation.

4.3.3.3 Surgical Ciliated Cyst 

 Surgical ciliated cysts arise from detached portions 
of the mucosa that line the maxillary antrum and are 
buried within the maxillary bone. This may occur after 
trauma or surgical intervention in this area [93]. Mostly, 
the cyst is an incidental radiographic finding, observed 
as a well-defined unilocular radiolucency adjacent to the 
maxillary antrum.

The cyst lining is similar to the normal mucosal sur-
face of the paranasal cavities: pseudostratified ciliated 
columnar epithelium with interspersed mucous cells. 
Treatment consists of simple enucleation.

4.3.4 Pseudocysts

4.3.4.1 Solitary Bone Cyst

The  solitary bone cyst , also known as  traumatic bone cyst  
or  simple bone cyst  is confined to the mandibular body. 
Its pathogenesis is ill-understood; a remnant of intraos-
seous haemorrhage is the most favoured hypothesis. Ra-
diographs show a cavity that varies from less than 1 cm 
in diameter to one that occupies the entire mandibular 
body and ramus. At surgical exploration, one encoun-
ters a fluid-filled cavity. Material for histologic exami-
nation may be difficult to obtain as a soft tissue lining 
of the bony cavity may be entirely absent or very thin. 
If present, it usually consists only of loose fibrovascular 
tissue, although it may also contain granulation tissue 
with signs of previous haemorrhage such as cholesterol 
clefts and macrophages loaded with iron pigment [136]. 
Sometimes, this cyst develops simultaneously with a va-
riety of fibro-osseous cemental lesions [62].

4.3.4.2 Focal Bone Marrow Defect

The focal bone marrow defect represents an asymp-
tomatic radiolucent lesion of the jaws that contains 
normal hematopoietic and fatty bone marrow. It is also 
called  osteoporotic bone marrow defect . This condition 
is mostly seen at the angle of the mandible where it re-
veals its presence as a radiolucency with more or less 
well-defined borders. Due to the lack of radiographic 
specificity, the lesion is usually biopsied. Then, histo-
logic examination will reveal the presence of normal 
hematopoietic marrow [141]. Of course, further treat-
ment is superfluous.

4.4 Odontogenic Tumours

Odontogenic tumours comprise a group of lesions that 
have in common that they arise from the odontogenic 
tissue. They develop from the epithelial part of the tooth 
germ, the ectomesenchymal part or from both. Their 
behaviour varies from frankly neoplastic, including 
metastatic potential, to non-neoplastic hamartomatous. 
Some of them may recapitulate normal tooth develop-
ment including the formation of dental hard tissues such 
as enamel, dentin and cementum [129]. Table 4.2 gives 
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an overview of the various entities encompassed under 
this heading.

4.4.1 Odontogenic Tumours – 
Epithelial

Epithelial odontogenic tumours are supposed to be 
derived from odontogenic epithelium: dental lamina, 
enamel organ and Hertwig’s root sheath. As there is no 
contribution, either proliferative or inductive, from the 
odontogenic mesenchyme, these lesions do not contain 
dental hard tissues or myxoid tissue resembling the den-
tal papilla.

4.4.1.1 Ameloblastoma

ICD-O:9310/0
 Ameloblastomas closely resemble the epithelial part of 
the tooth germ. They behave aggressively locally, but do 
not metastasise.

It is the most common odontogenic tumour [34] and 
may occur at any age, although cases in the first decade 
are rare. Maxillary cases are far outnumbered by man-
dibular ones. Rarely, the sinonasal cavities are involved 
[130, 139].

The intraosseous lesions are solid, solid with cystic 
parts, multicystic or unicystic. In the gingiva, the tu-
mours have a white fibrous appearance on the cut sur-

face, due to the preponderance of fibrous stroma of le-
sions at this site.

Ameloblastomas consist of either anastomosing ep-
ithelial strands and fields or discrete epithelial islands. 
The former pattern is called the plexiform type, the oth-
er the follicular (Figs 4.11, 4.12). Both may occur within 
one and the same lesion [73, 181]. The peripheral cells at 
the border with the adjacent fibrous stroma are colum-
nar with nuclei usually in the apical half of the cell body 
away from the basement membrane. The cells lying more 
centrally are fusiform to polyhedral and loosely connect-
ed to each other through cytoplasmic extensions. Espe-
cially in the follicular type, an increase in intercellular 
oedema may cause cysts that coalesce to form the large 
cavities responsible for the multicystic gross appearance 
ameloblastomas may show. In the plexiform type, cyst 
formation is usually the result of stromal degeneration. 
Condensation of collagenous fibres may cause a juxta-
epithelial eosinophilic hyaline band. At the periphery 
of the lesion, the tumour infiltrates the adjacent cancel-
lous bone. The lower cortical border of the mandible and 
the periosteal layer usually expand, but will not be per-
forated, the periosteum in particular forming a barri-
er [99]. Spread into soft tissues is highly unusual; when 
observed, it is probably an ameloblastic carcinoma, a le-
sion to be discussed later on (see Sect. 4.4.4.2). Mitot-
ic figures may occur within the peripheral columnar as 
well as in the stellate reticulum-like cells. In the absence 
of cytonuclear atypia and with a normal configuration, 
they are without prognostic significance.

Table 4.2. Odontogenic tumours [73, 181]

Epithelial Ameloblastoma
Calcifying epithelial odontogenic tumour
Adenomatoid odontogenic tumour
Squamous odontogenic tumour

Mesenchymal Odontogenic myxoma
Odontogenic fibroma
Cementoblastoma

Mixed epithelial and mesenchymal Ameloblastic fibroma
Ameloblastic fibro-odontoma
Odontoma – complex type
Odontoma – compound type
Calcifying odontogenic cyst (calcifying cystic odontogenic tumour/
dentinogenic ghost cell tumour [181])
Odonto-ameloblastoma

Malignant Malignant ameloblastoma
Ameloblastic carcinoma
Primary intraosseous carcinoma
Clear cell odontogenic carcinoma
Malignant epithelial odontogenic ghost cell tumour
Odontogenic sarcoma
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 Acanthomatous and  granular cell type ameloblasto-
ma are variants of follicular ameloblastoma with squa-
mous metaplasia and granular cells respectively. If ke-
ratinisation is abundant, leading to large cavities filled 
with keratin, lesions are called  keratoameloblastoma 
[135]. In these tumours acantholysis may lead to a pseu-
dopapillary lining that characterises the variant called 
papilliferous keratoameloblastoma.

The  basal cell ( basaloid)  ameloblastoma is composed 
of nests of basaloid cells with a peripheral rim of cuboi-
dal cells and does not display a well-developed, loose oe-
dematous centre.

 Desmoplastic ameloblastoma  shows a dense collage-
nous stroma, the epithelial component being reduced to 
narrow, compressed strands of epithelium. When these 
strands broaden to form larger islands, a peripheral rim 
of dark staining cuboidal cells and a compact centre in 
which spindle-shaped epithelial cells assume a whorling 

pattern may be discerned (Fig. 4.13). Within the stro-
mal component, active bone formation can be observed 
[119].

 Unicystic ameloblastoma  represents a cyst that is 
lined by ameloblastomatous epithelium (Fig. 4.14) [115]. 
This epithelium may proliferate to form intraluminal 
nodules with the architecture of plexiform ameloblasto-
ma. Downward proliferation of this epithelium may lead 
to infiltration of the fibrous cyst wall by ameloblastoma 
nests. Sometimes, the cyst lining itself lacks any features 
indicative of ameloblastoma, these being confined to in-
tramural epithelial nests [47]. Inflammatory alterations 
may obscure the specific histologic details to such an ex-
tent that none are left.

Ameloblastomas may also contain clear cells as well 
as mucous cells [100, 184].

Epithelial nests resembling ameloblastoma may be 
found in calcifying odontogenic cysts and ameloblas-

Fig. 4.11. Large epithelial areas of loosely structured spindle epi-
thelium enclosing liquefacting stromal areas are typical of a plexi-
form ameloblastoma. Th e epithelial cells facing the stroma show 
palisading

Fig. 4.12. In cases of follicular ameloblastoma, the tumour con-
sists of epithelial islands with a loose oedematous centre and a pe-
ripheral rim of palisading cells. Liquefaction of their centre results 
in cyst formation

Fig. 4.13. Desmoplastic ameloblastoma consists of densely 
packed spindle cells lying in a fi brous stroma. Palisading of pe-
ripheral cells is not a conspicuous feature in this type of amelo-
blastoma

Fig. 4.14. In unicystic ameloblastoma, the tumour consists of 
cyst-lining epithelium that still shows the typical features of am-
eloblastoma: loose epithelium and a rim of palisading cells fac-
ing the stroma
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tic fibromas, lesions to be discussed under the appropri-
ate headings (Sects. 4.4.3.1 and 4.4.3.6). Also, epitheli-
al nests in the dental follicle that surrounds an impact-
ed tooth and in the wall of odontogenic cysts may mim-
ic ameloblastoma. Maxillary ameloblastomas may be 
mistaken for solid-type adenoid cystic carcinomas (see 
Chap. 5).

Ameloblastomas usually have swelling as the most 
prominent symptom. In the maxilla, growth into the 
paranasal sinuses allows tumours to attain a consider-
able size without causing any external deformity. Radio-
graphically, ameloblastoma is a radiolucent lesion that is 
usually multilocular, the so-called soap bubble appear-
ance, or unilocular with scalloped outlines [130].

Sometimes, ameloblastomas present as soft tissue 
swellings occurring in the tooth-bearing areas of the 
maxilla or mandible without involvement of the under-
lying bone. This  peripheral  ameloblastoma  should not be 
confused with intraosseous ameloblastomas that spread 
from within the jaw into the overlying gingiva [117]. In 
the past, these lesions have also been described as odon-
togenic gingival epithelial hamartoma  [6].

Clinically, some variants differ slightly from the pro-
totypic ameloblastoma. Desmoplastic ameloblastoma 
occurs more often in the anterior parts of both maxil-
la and mandible than the other types, which favour the 
posterior mandible [119]. Unicystic ameloblastoma oc-
curs at a lower mean age than the other types and of-
ten has a radiographic appearance similar to a dentig-
erous cyst because of its association with an impacted 
tooth [115].

Treatment of ameloblastoma consists of adequate tu-
mour removal including a margin of uninvolved tis-
sue. For peripheral ameloblastoma simple excision will 
be sufficient treatment [47, 115]. For unicystic amelo-
blastoma with the ameloblastomatous epithelium con-
fined to the cyst lining, enucleation is adequate thera-
py, but in cases of intramural proliferation, treatment 
should be the same as for the other ameloblastoma types 
[133]. When adequately treated, ameloblastomas are not 
expected to recur. Adequate removal, however, may be 
difficult to realise in maxillary cases that grow postero-
cranially. In that case, extension into the cranial cavity 
may be fatal [103]. In rare instances, metastatic deposits, 
mainly to the lung, have been observed. Lesions show-
ing this behaviour are called malignant ameloblastoma 
(see Sect. 4.4.4.1).

4.4.1.2 Calcifying Epithelial 
Odontogenic Tumour

ICD-O:9340/0
The  calcifying epithelial odontogenic tumour , also 
named Pindborg tumour  occurs between the 2nd and 
6th decade and mainly involves the posterior jaw area. 

Also, cases located at the gingiva may be seen [63, 
116].

The tumour consists of sheets of polygonal cells with 
ample eosinophilic cytoplasm, distinct cell borders and 
very conspicuous intercellular bridges. Nuclei are pleo-
morphic with prominent nucleoli; cells with giant nuclei 
and multiple nuclei are also present (Fig. 4.15). Mitot-
ic figures, however, are absent. Clear cell differentiation 
may occur [58]. The epithelial tumour islands as well as 
the surrounding stroma frequently contain concentri-
cally lamellated calcifications. The stroma contains eo-
sinophilic material that stains like amyloid (Fig. 4.16) 
[73, 181]. The presence of bone and cementum in the tu-
mour has also been reported [155]. There is no encapsu-
lation. The tumour grows into the cancellous spaces of 
the adjacent jaw bone while causing expansion and thin-
ning of the cortical bone.

Due to its pronounced nuclear pleomorphism, the tu-
mour may be mistaken for a high-grade malignant car-
cinoma; the absence of mitotic figures should prevent 
this diagnostic error.

Swelling is the most common clinical symptom of 
this tumour. Radiographically, the tumour is character-
ised by a diffuse mixed radiodense and radiolucent ap-
pearance. Quite often, an unerupted tooth lies buried 
in the tumour mass. Surgery consists of removal with a 
margin of uninvolved tissue. Recurrences are occasion-
ally seen, in particular with the clear cell variant [58]. 
Cases occurring in the extragnathic gingival tissue can 
be treated by simple excision as they are less aggressive 
than the intraosseous ones [63].

Metastatic disease is only seen in cases that combine 
the appearance of a calcifying epithelial odontogenic tu-
mour with the presence of mitotic activity, suggesting 
malignant transformation [175]. Mitotic activity has also 
been seen in combination with perforation of cortical 
plates and invasion of blood vessels, both also highly un-
usual for calcifying epithelial odontogenic tumours [27]. 
Apparently, mitoses in this tumour indicate malignancy.

4.4.1.3 Adenomatoid 
Odontogenic Tumour

ICD-O:9300/0
 Adenomatoid odontogenic tumour  probably repre-
sents an odontogenic hamartoma rather than a neo-
plasm [73, 181]. The lesion is mostly is seen in people 
in their 2nd decade. The anterior maxilla is the fa-
voured site and the lesion is often associated with an 
impacted tooth [120]. Grossly, the adenomatoid odon-
togenic tumour is a cyst that embraces the crown of 
the involved tooth.

The lesion consists of two different cell populations: 
spindle-shaped and columnar. The spindle-shaped 
cells form whorled nodules that may contain drop-
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lets of eosinophilic material. A lattice of thin epithe-
lial strands may connect these nodules to each other. 
The columnar cells line duct-like spaces with a lumen 
either empty or containing eosinophilic material and 
may form curvilinear opposing rows with interposed 
eosinophilic material (Fig. 4.17). In the stroma, there 
are large aggregates of eosinophilic hyaline material, 
which is judged to be a dysplastic form of dentin, or 
cementum, or to be a metaplastic reaction of the stro-
mal tissue [73, 120, 181]. Also, concentrically laminat-
ed calcified bodies similar to those seen in calcifying 
epithelial odontogenic tumours may occur.

In some adenomatoid odontogenic tumours, areas 
of eosinophilic cells with well-defined cell boundaries 
and prominent intercellular bridges similar to those 
observed in the calcifying epithelial odontogenic tu-
mour are seen [110]. They do not influence the biologic 
behaviour of this tumour and are considered to be part 
of its histologic spectrum as is the presence of melanin 
pigment [78, 178].

Odontogenic adenomatoid tumour usually has swell-
ing at the site of a missing tooth as a presenting symp-
tom. Radiographically, this missing tooth is seen sur-
rounded by a radiolucency that may contain multiple 
tiny opaque foci.

Treatment consists of simple enucleation.

4.4.1.4 Squamous 
Odontogenic Tumour

ICD-O:9312/0
 Squamous odontogenic tumour  is a rare lesion that 
mainly involves the periodontal tissues. There is no 
preference for either sex or jaw area [73, 181].

The lesion is composed of islands of well-differen-
tiated squamous epithelium surrounded by mature fi-
brous connective tissue. There is no cellular atypia. 
There is spinous differentiation with well-defined in-
tercellular bridges, but keratinisation is unusual. In the 
epithelial islands, cystic degeneration and calcification 
may occur. Invasion into cancellous bone may be pres-
ent.

The absence of cytonuclear atypia rules out well-dif-
ferentiated squamous cell carcinoma and the absence of 
peripheral palisading of columnar cells excludes amelo-
blastoma as an alternative diagnosis. Sometimes, intra-
mural epithelial proliferation in jaw cysts may simulate 
squamous odontogenic tumour [187].

The lesion may cause loosening of the teeth in-
volved. Radiographically, lucent areas are seen. Treat-
ment consists of conservative removal of the tumour 
tissue. Occasionally, more extensive local spread may 
necessitate surgical excision with wider margins 
[142]. Sometimes, multicentric presentation may oc-
cur [79].

Fig. 4.15. Nuclear atypia, ample cytoplasm and pronounced in-
tercellular bridging are typical of a calcifying epithelial odonto-
genic tumour

Fig. 4.16. Extracellular material staining for amyloid with con-
go red is another characteristic feature of a calcifying epithelial 
odontogenic tumour

Fig. 4.17. Areas of small spindle cells and cylindrical cells facing 
extracellular material characterise the adenomatoid odontogenic 
tumour
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4.4.2 Odontogenic Tumours – 
Mesenchymal

Mesenchymal odontogenic tumours are derived from 
the ectomesenchymal part of the tissues that participate 
in the development of teeth and periodontal tissues. 
Odontogenic epithelial rests may be part of the histo-
logic picture they show, but only fortuitously by tumour 
tissue-engulfed structures. They have no neoplastic or 
inductive potential.

4.4.2.1 Odontogenic Myxoma 

ICD-O:9320/0
Odontogenic  myxomas usually occur in the 2nd or 3rd 
decade of life, although cases occurring at a very young 
or old age have been reported. It is one of the more com-
mon odontogenic tumours [8].

Myxomas consist of rather monotonous cells with 
multipolar or bipolar slender cytoplasmic extensions 
that lie in a myxoid stroma. Nuclei vary from round to 
fusiform in appearance. Binucleated cells and mitot-
ic figures are present, but scarce (Fig. 4.18). Occasion-
ally, the lesion contains odontogenic epithelial rests. 
They are a fortuitous finding without any diagnostic 
or prognostic significance. Myxoma cells are positive 
for vimentin and muscle-specific actin, whereas posi-
tivity for S-100 is controversial [82, 102, 169].

Myxoma may be mimicked by  dental follicle and 
 dental papilla. Both contain myxoid areas [71, 101, 
165]. Dental papilla tissue can be distinguished from 
myxoma by the presence of a peripheral layer of co-
lumnar odontoblasts. For both dental papilla and den-
tal follicle clinical and radiographic data are decisive 
in avoiding misinterpretation of myxomatous tissue in 
jaw specimens: in the first case, a tooth germ lies in the 
jaw area from which the submitted tissue has been tak-

en whereas in the second case, the tissue sample cov-
ered the crown area of an impacted tooth.

Odontogenic myxomas occur in the maxilla as well as 
the mandible and in both anterior and posterior parts. 
Swelling may be the presenting sign as well as distur-
bances in tooth eruption or changes in position of teeth 
already erupted. In maxillary cases, nasal stuffiness may 
be the presenting sign due to tumour growth in nasal 
and paranasal cavities. Radiographically, lesions show a 
unilocular or soap-bubble appearance.

As the lesion lacks encapsulation, treatment usually 
consists of excision with a margin of uninvolved tissue 
[161]. Incidentally, cases with extremely aggressive local 
growth have been reported [35].

4.4.2.2 Odontogenic Fibroma

ICD-O:9321/0
 Odontogenic fibroma  is a controversial entity. Uncer-
tainty exists about the broadness of histologic spectrum 
that these lesions may show, and about its distinction 
from other fibrous jaw lesions [73, 181].

Odontogenic fibroma has an age distribution of 9–
80 years and occurs predominantly in females [55]. The 
lesion is seen within the jaw as well as in the gingiva 
[32].

Odontogenic fibroma consists of fibroblasts lying 
in a background of myxoid material intermingled with 
collagen fibres that may vary from delicate to coarse. 
Odontogenic epithelium, either scarce or abundant, 
may occur (Fig. 4.19). Only rarely is the epitheli-
al component so conspicuous that differentiation be-
tween odontogenic fibroma and ameloblastoma may 
be difficult [66]. This histologic spectrum may expand 
to include cell-rich myxoid areas, a greater epithelial 
component and varying amounts of amorphous calci-
fied globules or mineralised collagenous matrix. Tu-

Fig. 4.18. Odontogenic myxoma is composed of poorly cellular 
myxoid material that surrounds pre-existing jaw bone

Fig. 4.19. Odontogenic fi broma consists of fi brous areas contain-
ing epithelial odontogenic nests
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mours with this more variegated histology have been 
referred to as complex odontogenic fibroma or WHO-
type odontogenic fibroma [73, 181]. Odontogenic fi-
broma may also contain granular cells. These lesions 
have been called  granular cell  odontogenic fibromas 
or, alternatively, granular cell ameloblastic fibromas 
(see Sect. 4.4.3.1). This tumour, however, could also 
represent a unique entity: central  odontogenic granu-
lar cell tumour  [15, 170]. The granular cells are neg-
ative for epithelial markers and S-100 whereas posi-
tivity for CD68 suggests a histiocytic nature [15, 23]. 
Rarely, this tumour may show atypical histologic fea-
tures including mitotic activity and aggressive behav-
iour [121].

There are also lesions that combine the histologic fea-
tures of giant cell granuloma and central odontogenic fi-
broma [108]. Their aggressive nature suggests that the 
giant cell granuloma (see Sect. 4.6.1) component deter-
mines the clinical behaviour.

When odontogenic fibromas show a preponderance 
of myxoid material, distinguishing them from odonto-
genic myxomas may become problematic. It is probably 
best to consider such cases to be myxomas and to treat 
them accordingly.

Another significant diagnostic problem is the dis-
tinction between odontogenic fibroma and  desmoplas-
tic fibroma, which is clinically very important, as the 
former is benign whereas the latter shows aggressive be-
haviour [160]. Lesions with features of both odontogen-
ic fibroma and desmoplastic fibroma may occur in pa-
tients with  tuberous sclerosis [10].

 Peripheral  odontogenic fibroma should not be con-
fused with peripheral   ossifying fibroma, a gingival soft 
tissue lesion characterised by the presence of mineralised 
material of various appearances, but lacking odontogen-
ic epithelium (see Chap. 3) [69]. Peripheral odontogen-
ic fibroma has also to be distinguished from peripheral 
ameloblastoma, the former lesion lacking ameloblasto-
matous epithelium. Cases of peripheral odontogenic fi-
broma with an extensive epithelial component have in 
the past been reported with the designation odontogenic 
epithelial hamartoma  [176].

All histologic features shown by odontogenic fibro-
ma may also be displayed by the  dental follicle [37, 71, 85, 
165]. In these cases, the radiographic appearance of the 
lesion, a small radiolucent rim surrounding the crown 
of a tooth buried within the jaw, will make the distinc-
tion.

Central odontogenic fibromas may present as local 
bony expansions of the involved jaw area. Quite often, 
they are incidental findings on radiographs performed 
for other diagnostic purposes: demarcated unilocular 
radiolucencies located adjacent to the roots of the neigh-
bouring teeth or surrounding an impacted tooth. Pe-
ripheral odontogenic fibromas are firm-elastic gingival 
swellings.

Treatment consists of enucleation. Peripheral cases, 
however, may recur after excision [32].

4.4.2.3 Cementoblastoma 

ICD-O:9273/0
 Cementoblastomas are heavily mineralised cementum 
masses connected to the apical root part of a tooth 
(Fig. 4.20) [73, 181]. These tumours are most often seen 
in young adults and show a predilection for males [14].

They are composed of a vascular, loose-textured fi-
brous tissue that surrounds coarse trabeculae of baso-
philic mineralised material bordered by plump cells 
with ample cytoplasm and large but not atypical nuclei. 
Mitotic figures are rare. At the periphery, the miner-
alised material may form radiating spikes. Also, osteo-
clastic giant cells form part of the histologic spectrum. 
The hard tissue component is connected with the root 
of the involved tooth, which usually shows signs of ex-
ternal resorption. The sharp border between the tubular 
dentin of the root and the hard tissue component forms 
the hallmark of cementoblastomas (Fig. 4.21).

All features of the cementoblastoma may also be 
shown by the  osteoblastoma, except the connection with 
the tooth root. Therefore, cases in which this connection 
cannot be demonstrated should be diagnosed as osteo-
blastoma and not cementoblastoma [156].

Fig. 4.20. A hard tissue mass fi rmly connected to the root surface 
of the tooth involved is diagnostic for cementoblastoma
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Pain is the most common presenting symptom and 
the posterior jaw areas are the predilection site. Some-
times, the lesion is attached to multiple neighbouring 
teeth [156]. Radiographically, the lesion is demarcated 
with a mixed lucent and dense appearance and is contin-
uous with the partially resorbed root of a tooth. As re-
currence and continued growth are possible, treatment 
should consist of removal of the lesion along with the af-
fected tooth or teeth, and should also include some ad-
jacent jaw bone [14].

4.4.3. Odontogenic Tumours – 
Mixed Epithelial 
and Mesenchymal

Mixed odontogenic tumours are composed of both epi-
thelial-derived and mesenchymal-derived tissues. These 
tumours recapitulate proliferation and differentiation as 
seen in the developing teeth. Deposition of the dental hard 
tissues – enamel and dentin – may also occur [73, 174, 
181]. Lesions with an identical histology can show neo-
plastic as well as hamartomatous behaviour [118, 153].

4.4.3.1 Ameloblastic Fibroma

ICD-O:9330/0
 Ameloblastic fibroma  lacks a hard tissue component, 
only displaying soft tissues similar to those found in the 
immature tooth germ.

It is one of the less common lesions [34, 109, 127]. 
Mean age of occurrence is 14.8 years, but cases may 
be seen from as young as only 7 weeks up to as old as 
62 years. Most cases are seen in the posterior mandible 
[96, 118].

The epithelial part of ameloblastic fibroma con-
sists of branching and anastomosing epithelial strands 
that form knots of varying size. These knots have a pe-
ripheral rim of columnar cells that embraces a loose-
ly arranged spindle-shaped epithelium. These epithe-
lial strands lie in a myxoid cell-rich mesenchyme. The 
amount of epithelium may vary among cases and re-
gionally within an individual case. There is no forma-
tion of dental hard tissues. Mitotic figures, either in epi-
thelium or mesenchyme, are extremely rare; when easi-
ly found, they should raise concern about the benign na-
ture of the case.

Ameloblastic fibroma may contain granular cells. 
Whether these lesions should be called granular cell  am-
eloblastic fibroma  or granular cell   odontogenic fibroma  is 
controversial (see also Sect. 4.4.2.2) [118, 170].

The epithelial component of ameloblastic fibro-
ma closely resembles that of ameloblastoma. The stro-
mal component, however, is entirely different: in ame-
loblastoma it is mature fibrous connective tissue where-
as in the ameloblastic fibroma it is immature, embryon-
ic, cell-rich myxoid tissue. Areas similar to ameloblastic 
fibroma may also be observed in the hyperplastic den-
tal follicle [71, 165]. The radiographic appearance makes 
the distinction; a radiolucent rim surrounding an un-
erupted tooth in the case of a dental follicle and an ex-
pansive radiolucent jaw lesion in the case of an amelo-
blastic fibroma.

Most cases of ameloblastic fibroma present as pain-
less swellings or are discovered due to disturbances in 
tooth eruption. Radiographically, the tumour presents 
as a well-demarcated expansive radiolucency, often in 
connection with a malpositioned tooth.

Treatment consists of enucleation and curettage. In 
some cases, recurrence may occur [118]. Sometimes, 
ameloblastic fibroma may progress to malignancy. 
These lesions are characterised by increased cellulari-
ty and mitotic activity of the mesenchymal component 
and therefore known as ameloblastic fibrosarcoma (see 
Sect. 4.4.4.6) [96].

4.4.3.2  Ameloblastic 
Fibro-Odontoma 

ICD-O:9290/0
Ameloblastic fibro-odontomas are lesions that combine 
a soft tissue component, similar to ameloblastic fibroma, 
with the presence of dentin and enamel. In rare cases, 
only dentin is formed; those tumours are called  amelo-
blastic fibro-dentinoma  (ICD-O:9271/0) [73, 181].

Fig. 4.21. Higher magnifi cation of Fig. 4.20 shows the continuity 
between the root forming tubular dentin (right side) and the ce-
mental masses of the cementoblastoma
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Ameloblastic fibro-odontomas are rare [34, 127]. 
They occur primarily within the first two decades and 
have the posterior jaw areas as sites of predilection, the 
mandible more often involved than the maxilla [118, 
153].

The soft tissue component is identical to that of am-
eloblastic fibroma. Dentin may be formed either as eo-
sinophilic mineralised material containing tubuli, just 
as in normal teeth, but it may also form as an homo-
geneous eosinophilic mass with sparse cells included. 
It always lies in close association with adjacent epithe-
lium and forms the scaffold for the deposition of enam-
el matrix that is laid down at the epithelial–dentin in-
terface by columnar epithelial cells that have reached 
their terminal differentiation as ameloblasts. The dental 
hard tissues are arranged haphazardly without any rem-
iniscence of the orderly structure characterising normal 
teeth (Fig. 4.22).

Hyperplastic  dental follicles may also show focal ar-
eas with the appearance of ameloblastic fibro-odonto-
ma. Differential diagnostic considerations are the same 

as those as already mentioned (see Sect. 4.4.3.1). Amelo-
blastic fibro-odontomas can be distinguished from am-
eloblastomas by the presence of cellular myxoid tissue 
and of dentin and enamel.

Most cases of ameloblastic fibro-odontoma pres-
ent as painless swelling or are discovered due to dis-
turbances in tooth eruption. Radiographically, the tu-
mour presents as a well-demarcated expansive radio-
lucency with a radiopaque centre. Treatment consists 
of enucleation and curettage. Recurrence is rarely seen 
[46].

4.4.3.3 Odontoma – 
Complex Type

ICD-O:9282/0
Complex   odontoma  is a lesion composed of a haphazard 
conglomerate of dental hard tissues. This hamartoma is 
one of the more common odontogenic lesions [34, 127]. 
The posterior mandible is the favoured site (Fig. 4.23). 
Ages at which this lesion occurs are difficult to deter-
mine as lesions may be present unnoticed for a long 
time, the age distribution mentioned reflecting the age 
when the lesion was found rather than the age at which 
it formed. This explains the enormous range in age dis-
tribution reported: 2–74 years [118].

Complex odontomas consist of a usually well-de-
lineated mass of dental hard tissues in a haphazard ar-
rangement. The bulk of the lesion consists of dentin 
recognisable by the presence of tubuli. Enamel plays a 
minor role, usually confined to small rims in cavities in 
the dentin mass. The stroma consists of mature fibrous 
connective tissue.

Sometimes, odontomas may contain areas iden-
tical to the calcifying odontogenic cyst including 
ghost cells [22, 61, 80]. Odontoma-like structures 
may also occur in the hyperplastic  dental follicle (see 
Sect. 4.4.2.1).

Complex odontomas may reveal their existence by 
disturbances in tooth eruption, missing teeth or jaw 
expansion. Quite often, they are incidental findings on 
radiographs taken for other purposes. In those cases, 
an amorphous calcified mass is seen that may be con-
nected with the crown of an unerupted tooth. Treat-
ment consists of conservative removal. Recurrences are 
not seen.

4.4.3.4 Odontoma – 
Compound Type

ICD-O:9281/0
Compound   odontoma  is a malformation consisting 
of tiny teeth that may vary in number from only a few 
to numerous. These teeth do not resemble the normal 

Fig. 4.22. Ameloblastic fi bro-odontoma combines the soft  tis-
sue elements of an ameloblastic fi broma with the deposition of the 
dental hard tissues enamel and dentin. Cavities in the homoge-
neous eosinophilic dentin contain high-columnar ameloblasts ly-
ing down enamel matrix (deep purple)

Fig. 4.23. Panoramic radiograph showing radiodense mass in 
connection with a tooth germ, a picture typical of complex odon-
toma
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teeth, but are usually cone-shaped. Histologically, they 
show the normal arrangement of centrally placed fibro-
vascular pulp tissue surrounded by dentin with an outer 
surface covered by enamel in the crown area and cemen-
tum in the root part.

Compound odontoma is one of the more frequently 
encountered odontogenic lesions [34, 127]. Data on age 
of occurrence show the same wide range as with com-
plex odontoma: 0.5–73 years of age, which is due to the 
fact that compound odontomas may also remain unno-
ticed for a long time.

In contrast with almost all other odontogenic le-
sions that have the posterior mandible as the preferred 
site, compound odontomas have a definite predilec-
tion for the anterior maxilla [118, 153]. They may cause 
swelling or disturbed tooth eruption. Radiographical-
ly, a radiolucency containing multiple tooth-like radi-
opaque structures is seen. Treatment consists of enu-
cleation and there is no recurrence.

Compound odontomas may contain areas identical 
to those of the calcifying odontogenic cyst including 
ghost cells (see Sect. 4.4.3.6) [22, 61, 80].

4.4.3.5 Odonto-Ameloblastoma

ICD-O:9311/0
 Odonto-ameloblastoma  is a very rare neoplasm that 
combines the features of ameloblastoma and odonto-
ma, including the presence of enamel and dentin [73, 
181]. The ameloblastoma component determines clini-
cal presentation and behaviour. Radiographically, the 
soap-bubble appearance of ameloblastoma is combined 
with radiopaque masses due to the odontoma compo-
nent [97].

4.4.3.6 Calcifying 
Odontogenic Cyst

ICD-O:9301/0
  Calcifying odontogenic cysts occur both in the maxilla 
and in the mandible in equal proportions. They most 
commonly lie intraosseously, but cases in the gingiva are 
also seen. The lesion is most commonly found in the 2nd 
and 3rd decades [19, 20, 173].

In its most simple form, calcifying odontogenic cyst  
is a cavity with a fibrous wall and an epithelial lining. 
This epithelial lining closely mimics that seen in unicys-
tic ameloblastoma, but, in addition, there are intraepi-
thelial eosinophilic ghost cells lacking nuclei that may 
undergo calcification. Ghost cell masses may also her-
niate through the basal lamina to reach the underlying 
stroma where they can act as foreign material and evoke 
a giant cell reaction (Fig. 4.24). In the fibrous stroma ad-
jacent to the basal epithelial cells, homogenous eosino-

philic material resembling dentin may be found in vary-
ing amounts. Dentin-like material and ghost cells to-
gether may form mixed aggregates.

To this simple unicystic structure other features may 
be added, thus creating different subtypes with differ-
ent names [173].

The proliferative calcifying odontogenic cyst shows 
multiple intramural daughter cysts with an epithelial 
lining similar to the main cyst cavity. The solid (neo-
plastic) calcifying odontogenic cyst has been described 
by a variety of other terms: dentinogenic ghost cell tu-
mour, epithelial odontogenic ghost cell tumour, calcify-
ing ghost cell odontogenic tumour, and cystic calcify-
ing odontogenic tumour [81]. This lesion combines the 
morphology of an ameloblastoma with intra-epitheli-
al and stromal ghost cells with a dentin-like materi-
al. The most recent WHO classification proposes the 
diagnostic designations  calcifying cystic odontogen-
ic tumour (ICD-O:9301/0) and  dentinogenic ghost cell 
tumour (ICD-O:9302/0) to discern between the cystic 
and the solid lesion [181].

Also, calcifying odontogenic cysts may occur in as-
sociation with other odontogenic tumours, in most in-
stances ameloblastoma and odontoma [124]. All vari-
ants of calcifying odontogenic cyst may show melanin 
pigment [60, 162].

Ghost cells, either intraepithelially or in the stroma, 
separate calcifying odontogenic cyst from ameloblasto-
ma. The solid variant of calcifying odontogenic cyst is 
similar to  craniopharyngioma [7, 111].

Intraosseous calcifying odontogenic cysts cause bony 
expansion. The peripheral type forms a gingival soft tis-
sue swelling. Radiographically, the lesion shows a lucent 
appearance when located intraosseously, mostly with 
variable amounts of radiopacities. Treatment of the cal-
cifying odontogenic cyst consists of enucleation in cases 
of intraosseous location or excision for peripheral ones. 

Fig. 4.24. Calcifying odontogenic cyst closely resembles amelo-
blastoma, but the presence of large intraepithelial aggregates of 
ghost cells rules out the latter diagnosis
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Recurrences have been documented for both the cystic 
and the solid variant [124, 143]. If the lesion is combined 
with an ameloblastoma, this latter component dictates 
the most appropriate therapy, which consists of surgical 
excision including a margin of healthy tissue as already 
discussed [124].

4.4.4 Odontogenic Tumours – 
Malignant

Both odontogenic epithelium as well as odontogenic 
mesenchyme may show neoplastic degeneration, caus-
ing either odontogenic carcinomas or odontogenic 
sarcomas [73, 159, 181]. All entities to be mentioned 
show the clinical presentation and course as well as the 
radiographic appearance of an intraosseous malignant 
tumour.

4.4.4.1 Malignant Ameloblastoma

ICD-O:9310/3
Malignant (metastasising)    ameloblastoma is an am-
eloblastoma that metastasises in spite of an innocuous 
histologic appearance. The primary tumour shows no 
specific features that are different from ameloblasto-
mas that do not metastasise. Therefore, this diagnosis 
can only be made in retrospect, after the occurrence of 
metastatic deposits. It is thus clinical behaviour and not 
histology that justifies a diagnosis of malignant amelo-
blastoma [181]. This definition profoundly differs from 
that given in the previous WHO classification [73]. At 
that time a malignant ameloblastoma was described as 
a neoplasm in which the pattern of an ameloblastoma 
is combined with cytological features of malignancy, 
a definition not based on behaviour but on histology. 
It is obvious that disparate views on what represents 
a malignant ameloblastoma can give rise to confusion 
[41, 159]. It has to be emphasised that to avoid mixing 
up different entities, the term malignant ameloblas-
toma should be reserved for metastasising ameloblas-
tomas whereas the ameloblastomas with atypia should 
be called ameloblastic carcinomas, a type of lesion to 
be discussed in Sect. 4.4.4.2 [104]. Confusion may also 
arise through the use of the term atypical ameloblasto-
mas to denote lesions with a fatal outcome for various 
reasons, either metastasis, histologic atypia or relent-
less local spread [3].

Metastatic deposits of malignant ameloblastomas are 
mostly seen in the lung [76, 77, 159]. Apart from me-
tastasis, malignant ameloblastoma shows no features 
that are different from conventional ameloblastoma (see 
Sect. 4.4.1.1).

4.4.4.2 Ameloblastic Carcinoma

ICD-O:9270/3
 Ameloblastic carcinoma , an entity that has only re-
cently been recognised, is a lesion with the histologic 
features of both ameloblastoma and squamous cell 
carcinoma [42, 181]. This tumour may arise de novo 
or from a pre-existing benign odontogenic tumour or 
cyst [159].

Most cases of ameloblastic carcinoma occur in the 
mandible [30]. They show a wide age range with a mean 
of 30.1 years [30].

Ameloblastic carcinoma is characterised by cells that, 
although mimicking the architectural pattern of ame-
loblastoma, exhibit pronounced cytological atypia and 
mitotic activity, thus allowing the distinction between 
ameloblastic carcinoma and ameloblastoma (Fig. 4.25). 
Metastatic lesions are described in the lungs and in the 
lymph nodes [36, 151].

4.4.4.3 Primary 
Intraosseous Carcinoma

ICD-O:9270/3
 Primary intraosseous  carcinoma  is a squamous cell car-
cinoma arising within the jaw, having no initial connec-
tion with the oral mucosa, and presumably developing 
from residues of the odontogenic epithelium [73, 181]. 
It ranges from well to poorly differentiated [42], mainly 
occurs in the posterior mandible and is more often seen 
in males [190].

The tumour may arise from a still recognisable pre-
cursor lesion such as the epithelial lining of an odon-
togenic cyst [67, 90]. Also, enamel epithelium has been 
documented as a tissue of origin [154].

Fig. 4.25. Ameloblastic carcinoma combines the presence of epi-
thelial nests with peripheral palisading and cytonuclear atypia
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Swelling of the jaw and pain are most often the pre-
senting signs. Surgery and postoperative radiothera-
py seem to provide the best results. The tumour may 
metastasise to regional lymph nodes as well as lungs. 
Prognosis is poor with almost 50% of the patients fail-
ing loco-regionally within the first 2 years of follow-
up [190].

4.4.4.4 Clear Cell 
Odontogenic Carcinoma

ICD-O:9341/1
 Clear cell odontogenic carcinoma  was initially reported 
as a clear cell odontogenic tumour  [56]. As these lesions 
not only behave aggressively locally, but may also me-
tastasise, the currently used diagnostic term clear cell 
odontogenic carcinoma appears to be more appropriate 
[43, 75]. The tumour is mostly seen in elderly patients 
[5].

The tumour is composed of cells with clear cyto-
plasm. These cells form nests and strands, intermin-
gled with smaller islands of cells with eosinophilic cy-
toplasm (Figs. 4.26, 4.27). Also, squamous differenti-
ation has been reported [17]. Cells at the periphery of 
the nests may show palisading. The clear cells stain pos-
itive for glycogen as well as for epithelial markers kera-
tin AE1/AE3, cytokeratin 8/18, cytokeratin 19 and epi-
thelial membrane antigen (EMA) [89].

The anterior mandible appears to be the site of predi-
lection. Metastases are found in lymph nodes as well as 
in the lungs and the skeleton. Recurrent disease is seen 
in more than 50% of cases with documented follow-up. 
Death due to the tumour has also been reported [5, 89].

Differential diagnosis includes metastatic renal cell 
carcinoma, the clear cell variant of mucoepidermoid 
carcinoma, and ameloblastoma with clear cells. Met-
astatic renal cell carcinoma may be ruled out on clini-
cal grounds. The clear cell variant of muco-epidermoid 

carcinoma can be identified with stains for mucin pro-
duction. Differentiation from ameloblastoma with clear 
cells may be problematic and it has been proposed that 
these lesions represent the same entity [16]. Clear cell 
carcinoma of minor salivary gland origin is another dif-
ferential diagnosis (see Chap. 5).

4.4.4.5 Malignant Epithelial 
Odontogenic 
Ghost Cell Tumour

ICD-O:9270/3
Malignant epithelial   odontogenic ghost cell tumour , 
also called  odontogenic ghost cell carcinoma  is a tumour 
that combines the elements of a benign calcifying odon-
togenic cyst with a malignant epithelial component. 
Only a few cases of this tumour have been reported, thus 
precluding any conclusions regarding clinicopathologic 
features. Malignancy has been demonstrated by local ag-
gressive growth and distant metastasis [84]. The tumour 
apparently arises most often from malignant transfor-
mation of a pre-existing benign calcifying odontogenic 
cyst [81].

4.4.4.6 Odontogenic Sarcoma

ICD-O:9270/3
The WHO discerns between ameloblastic fibrosarcoma , 
ameloblastic fibrodentino- and fibro-odontosarcoma 
and odontogenic carcinosarcoma [73, 181]. The  amelo-
blastic fibrosarcoma consists of malignant connective 
tissue admixed with epithelium similar to that seen in 
an ameloblastoma or ameloblastic fibroma [152]. If there 
is also dentin, this is known as an  ameloblastic fibroden-
tinosarcoma , and if there is also enamel, it is called  ame-
loblastic fibro-odontosarcoma . This subclassification has 
no prognostic significance [2]. These tumours may arise 

Fig. 4.27. At higher magnifi cation, clear cell odontogenic carci-
noma is seen to contain clear cells as well as eosinophilic cells

Fig. 4.26. Clear cell odontogenic carcinoma is characterised by 
clear cells forming epithelial nests
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de novo or from a pre-existing ameloblastic fibroma or 
ameloblastic fibro-odontoma [98].

Those extremely rare lesions that combine carcino-
matous and sarcomatous elements, but are recognisable 
as odontogenic from the epithelial component, resemble 
ameloblastic carcinomas, and have been called odonto-
genic carcinosarcoma  or odontogenic carcinoma with sar-
comatous proliferation [152].

4.5 Fibro-Osseous Lesions

The current classification of maxillofacial fibro-osseous 
lesions  includes fibrous dysplasia, ossifying fibroma and 
osseous dysplasia [13, 158]. Table 4.3 gives an overview 
of the various entities in this group.

4.5.1 Fibrous Dysplasia

 Fibrous dysplasia  is composed of cellular fibrous tissue 
containing trabeculae of woven bone. It occurs in three 
clinical subtypes: monostotic, which affects one bone, 
polyostotic, which affects multiple bones, and Albright’s 
syndrome, in which multiple bone lesions are accompa-
nied by skin hyperpigmentation and endocrine distur-
bances [13]. Activating missense mutations of the gene 
encoding the α subunit of the stimulatory G protein are 
a consistent finding in the various forms of fibrous dys-
plasia [123].

Craniofacial fibrous dysplasia is usually of the mono-
stotic type [44]. The disease mostly occurs during the 
first three decades, although cases are occasionally seen 
at an older age. The maxilla is more often involved than 
the mandible. In the maxilla, fibrous dysplasia may ex-
tend by continuity across suture lines to involve adja-
cent bones [13].

Fibrous dysplasia shows replacement of the nor-
mal bone by moderately cellular fibrous tissue contain-
ing irregularly shaped trabeculae consisting of woven 
bone without rimming osteoblasts that fuse with ad-
jacent bone. Jaw lesions may also show lamellar bone 
(Fig. 4.28). Sometimes, tiny calcified spherules may be 
present [158].

Fibrous dysplasia has to be distinguished from other 
lesions characterised by the combination of fibrous tis-
sue and bone: ossifying fibroma, osseous dysplasia, low-
grade osteosarcoma and sclerosing osteomyelitis. How-
ever, none of these is composed of woven bone trabecu-
lae fusing with adjacent uninvolved bone. Ossifying fi-
broma and osseous dysplasia both show much variety in 
appearance of mineralised material and stromal cellu-
larity, low-grade osteosarcoma invades through the cor-
tical bone into soft tissues and sclerosing osteomyelitis 
shows coarse trabeculae of lamellar bone, whereas the 
intervening stroma is not cellular but oedematous with 
sprinkled lymphocytes [158].

Fibrous dysplasia clinically presents as a painless 
swelling of the bone involved. Radiographically, the clas-
sical appearance is described as orange-skin or ground-
glass radiopacity without defined borders [13]. Usual-
ly, fibrous dysplasia is a self-limiting disease. Therefore, 
treatment is only required if there are problems due to 
local increase in size of the affected bone. Sometimes, an 
osteosarcoma may arise in fibrous dysplasia [39].

4.5.2 Ossifying Fibroma

ICD-O:9262/0, 9274/0
 Ossifying fibroma , formerly also called  cemento-ossi-
fying fibroma  is a well-demarcated lesion composed of 
fibrocellular tissue and mineralised material of varying 
appearance. It occurs most often in the 2nd through the 
4th decades. The lesion shows a predilection for females, 
is mostly seen in the posterior mandible [13] and may 
occur multifocally [70].

Chromosomal abnormalities have been observed in 
ossifying fibromas [31, 49, 138]. Data are still too scarce 
to determine their pathogenetic significance.

Table 4.3. Fibro-osseous lesions [13, 181]

Fibrous dysplasia
Ossifying fibroma Conventional

Juvenile trabecular
Juvenile psammomatoid

Osseous dysplasia Periapical osseous dysplasia
Focal osseous dysplasia
Florid osseous dysplasia
Familial gigantiform cementoma

Fig. 4.28. In the jaws, fi brous dysplasia may consist of both wo-
ven and lamellar bone, as shown in this photomicrograph taken 
with the use of partly polarised light to enhance the collagenous 
scaff old of the bone
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Ossifying fibroma is composed of fibrous tissue that 
may vary in cellularity from areas with closely packed 
cells displaying mitotic figures to almost acellular scleros-
ing parts within one and the same lesion. The mineralised 
component may consist of plexiform bone, lamellar bone 
and acellular mineralised material, sometimes all occur-
ring together in one single lesion (Figs 4.29, 4.30).

Juvenile psammomatoid and juvenile trabecular    os-
sifying fibroma are subtypes [40]. Juvenile trabecu-
lar ossifying fibroma consists of cell-rich fibrous tis-
sue with bands of cellular osteoid together with slen-
der trabeculae of plexiform bone lined by a dense rim 
of enlarged osteoblasts (Figs. 4.31, 4.32). Sometimes 
these trabeculae may anastomose to form a lattice. 
Mitoses are present, especially in the cell-rich areas. 
Also, multinucleated giant cells, pseudocystic stromal 
degeneration and haemorrhages may be present. Due 
to its cellularity and mitotic activity, the lesion may be 
confused with osteosarcoma. However, atypical cellu-
lar features or abnormal mitotic figures are not seen. 

Moreover, the lesion is demarcated from its surround-
ings [73, 158, 181].

Juvenile psammomatoid ossifying fibroma is char-
acterised by a fibroblastic stroma containing small ossi-
cles resembling psammoma bodies, hence its name. The 
stroma varies from loose and fibroblastic to intense-
ly cellular. The spherical or curved ossicles are acellu-
lar or include sparsely distributed cells (Fig. 4.33). They 
should not be confused with the cementum-like depos-
its that are present in conventional ossifying fibroma. 
These particles have a smooth contour whereas the os-
sicles in juvenile psammomatoid ossifying fibroma has 
a peripheral radiating fringe of collagen fibres. Ossicles 
may coalesce to form trabeculae. Sometimes, juvenile 
psammomatoid ossifying fibroma contains basophilic, 
concentrically lamellated particles, as well as irregular 
thread-like or thorn-like calcified strands in a hyalin-
ised background (Fig. 4.34). Other features such as tra-
beculae of woven bone as well as lamellar bone, pseudo-
cystic stromal degeneration and haemorrhages resulting 

Fig. 4.29. Ossifying fi broma contains both cell-rich and cell-poor 
areas as well as well-structured bone and amorphous calcifi ed ma-
terial

Fig. 4.30. Ossifying fi broma may also contain more smoothly 
contoured bony elements, formerly thought to represent cemen-
tum

Fig. 4.31. Juvenile trabecular ossifying fi broma shows slender 
bony trabeculae rimmed with osteoblasts that merge with an ex-
tremely cellular stroma

Fig. 4.32. At higher magnifi cation, the plump osteoblasts that 
line the bony trabeculae in juvenile trabecular ossifying fi broma 
are shown to be a prominent feature
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in areas similar to an aneurysmal bone cyst, multinu-
cleate giant cells, and mitotic figures can also be ob-
served. Juvenile psammomatoid ossifying fibroma has 
the bony walls of the paranasal sinuses as site of predi-
lection [179].

Ossifying fibroma may be confused with fibrous dys-
plasia. The most important distinguishing feature is the 
presence of demarcation and/or encapsulation in ossi-
fying fibroma as opposed to the merging with its sur-
roundings as shown by fibrous dysplasia. In addition, 
the variation in cellularity as well as in appearance of 
mineralised material distinguishes ossifying fibroma 
from fibrous dysplasia. To distinguish ossifying fibro-
ma from osseous dysplasia, data on clinical presenta-
tion and radiographic appearance are indispensable (see 
Sect. 4.5.3).

Juvenile psammomatoid ossifying fibroma has to be 
differentiated from  meningioma with psammoma bod-
ies; immunohistochemistry positive for EMA rules out 
juvenile psammomatoid ossifying fibroma. Moreover, 

the psammomatoid ossicles in juvenile psammomatoid 
ossifying fibroma are clearly different from the acellular 
spherical real psammoma bodies [172].

Clinically, ossifying fibroma causes expansion of the 
bone involved leading to a palpable swelling. Radio-
graphically, a demarcated lesion is seen that may have 
radiodense as well as radiolucent areas depending on 
the various contributions of soft and hard tissue compo-
nents to an individual lesion [13].

Excision of ossifying fibromas usually yields a per-
manent cure.

4.5.3. Osseous Dysplasia

ICD-O:9272/0
 Osseous dysplasia  is a pathologic process of unknown 
aetiology located in the tooth-bearing jaw areas in the 
vicinity of the tooth apices and is thought to arise from 
the proliferation of periodontal ligament fibroblasts 
that may deposit bone as well as cementum. The condi-
tion occurs in various clinical forms that bear different 
names. However, all have the same histomorphology: 
cellular fibrous tissue, trabeculae of woven as well as 
lamellar bone and spherules of cementum-like mate-
rial (Fig. 4.35). The ratio of fibrous tissue to mineralised 
material may vary and it has been shown that these le-
sions are initially fibroblastic, but over the course of 
several years may show increasing degrees of calcifica-
tion. This variation in ratio of soft tissue to hard tissue 
is reflected in the radiographic appearance; lesions are 
predominantly radiolucent, predominantly radiodense 
or mixed.

Fig. 4.33. Psammomatoid ossicles in a cellular stroma character-
ise juvenile psammomatoid ossifying fi broma. A comparison with 
Fig. 4.30 shows that these particles are not as smoothly outlined as 
those occurring in conventional ossifying fi bromas

Fig. 4.34. Th read-like calcifi cations in an eosinophilic matrix are 
also oft en present in juvenile psammomatoid ossifying fi broma

Fig. 4.35. Osseous dysplasia typically lies at the root tip. It con-
sists of fi brous tissue containing mineralised material of varying 
appearance



124 P.J. Slootweg

4

Osseous dysplasia lacks encapsulation or demarca-
tion, but tends to merge with the adjacent cortical or 
medullary bone [13].

The several subtypes of osseous dysplasia are distin-
guished by clinical and radiological features. Periapical 
  osseous dysplasia  occurs in the anterior mandible and 
involves only a few adjacent teeth. A similar limited le-
sion occurring in a posterior jaw quadrant is known as 
 focal osseous dysplasia  [167].  Florid  osseous dysplasia is 
non-expansile, involves two or more jaw quadrants and 
occurs in middle-aged black females [13]. Familial gi-
gantiform   cementoma  is expansile, involves multiple 
quadrants and occurs at a young age. This type of osse-
ous dysplasia shows an autosomal dominant inheritance 
with variable expression, but sporadic cases without a 
history of familial involvement have also been reported 
[1, 189]. Simple bone cysts may be seen with florid and 
focal osseous dysplasia [59, 62].

Osseous dysplasia has to be distinguished from os-
sifying fibroma. Osseous dysplasia is a mixed radiolu-
cent-radiodense lesion with ill-defined borders in the 
tooth-bearing part of the jaws, either localised or oc-
cupying large jaw areas depending on the type. In con-
trast, ossifying fibroma is usually a localised lesion that 
expands the jaw, and is predominantly radiolucent with 
radiodense areas [164].

Osseous dysplasia also has to be differentiated from 
sclerosing osteomyelitis [140]. Sclerotic lamellar bone 
trabeculae and well-vascularised fibrous tissue with 
lymphocytes and plasma cells define sclerosing osteo-
myelitis, whereas cementum-like areas and fibrocellular 
soft tissue are lacking [53].

The various forms of osseous dysplasia do not require 
treatment unless necessitated by complications such as 
infection of sclerotic bone masses, as may occur in flor-
id osseous dysplasia, or facial deformity, as may be seen 
in familial gigantiform cementoma.

4.6 Giant Cell Lesions

Central  giant cell granuloma ,  cherubism  and  aneurys-
mal bone  cyst  all show osteoclast-like giant cells lying 
in a fibroblastic background tissue. The fibroblastic tis-
sue may vary in cellularity from very dense to cell-poor. 
Mitotic figures may be encountered but are usually not 
numerous and not atypical. The giant cells mostly clus-
ter in areas of haemorrhage, but they may also lie more 
dispersed among the lesion (Fig. 4.36). Bone formation, 
if present, is usually confined to the periphery of the le-
sion. Radiologically, all three types of giant cell lesions 
have a lucent, quite often multilocular appearance. Mul-
tiple giant cell lesions may occur in association with 
 Noonan’s syndrome as well as with  neurofibromatosis 
[38, 134]. Further discussion will only include giant cell 
granuloma and cherubism as they are confined to the 
jaws.

4.6.1 Central Giant Cell Granuloma

Central giant cell granuloma is mostly seen before the 
age of 30. The lesion is restricted to the jaws, the mandi-
ble being more often involved than the maxilla. Its aeti-
ology is unknown. Lesions with a histologic appearance 
identical to that of the central giant cell granuloma may 
occur in the gingiva and are called  giant cell epulis (see 
Chap. 3). Sometimes, lesions combine the appearance 
of a giant cell granuloma with that of an odontogenic 
fibroma [108].

Clinically, central giant cell granuloma manifests it-
self as a localised jaw swelling. Radiographically, it is a 
radiolucent lesion that may be either uni- or multilocu-
lar. As the lesion is not encapsulated, removal is some-
times followed by recurrence. If there is recurrence, hy-
perparathyroidism should be ruled out as the brown tu-
mours associated with this latter disease are identical to 
giant cell granulomas. Also, distinction has to be made 
between giant cell granulomas and true giant cell tu-
mours. There has been much discussion whether giant 
cell granulomas with more aggressive behaviour than 
usually observed could represent a gnathic manifesta-
tion of this latter lesion [4, 163].

4.6.2 Cherubism

In cases of cherubism, two or more jaw quadrants con-
tain lesions histologically similar to giant cell granulo-
ma. The disease occurs in young children, often with a 
history of other afflicted family members. The genetic 
defect responsible for cherubism has been localised to 
chromosome 4p16.3 [112].

The expansion of the affected jaw areas causes the an-
gelic face leading to the lesion’s designation: cherubism. 

Fig. 4.36. Central giant cell granuloma shows osteoclast-like gi-
ant cells in a loose fi brocellular stroma. Cherubism has an identi-
cal appearance
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With the onset of puberty, the lesions lose their activity 
and may mature to fibrous tissue and bone.

There may also be a component consisting of imma-
ture odontogenic tissue due to developing tooth germs 
lying within the lesional tissue. This is a fortuitous find-
ing without any clinical relevance.

4.7 Neoplastic Lesions 
of the Maxillofacial Bones,
Non-Odontogenic

To be included in the following text, lesions should be 
mainly confined to the maxillofacial bones.

4.7.1 Osteoma 

ICD-O:9180/0
 Osteomas are lesions composed of compact lamellar 
bone with sparse marrow cavities filled with fatty or 
fibrous tissue. In the maxillofacial skeleton, they most 
commonly occur in the frontal and ethmoid sinus; less 
often, the maxillary antrum and the sphenoid sinus are 
involved [137]. They may also occur in the jaw bones as 
a manifestation of  Gardner’s syndrome [183].

Paranasal osteomas as a group are common lesions 
[92]. Clinically, they cause sinusitis and headache or oth-
er signs of sinonasal disease. Similar bony outgrowths at 
the palate or mandible are called  tori.

4.7.2 Chordoma 

ICD-O:9370/3
Chordomas are malignant tumours derived from em-
bryonic remnants of the notochord. The mostly occur at 
either the cranial or caudal end of the vertebral column 
[57]. Chordomas show a slight male predominance; they 
may occur at any age [57].

Three different types of chordoma are discerned: 
conventional, chondroid, and dedifferentiated. Con-
ventional chordoma consists of lobules separated from 
each other by fibrous bands. These lobules contain 
ovoid cells with small, dark nuclei and homogeneous 
eosinophilic cytoplasm. Other cells show large vesic-
ular nuclei and abundant cytoplasm with vacuoles. 
Sometimes, these cells contain only one single vacu-
ole causing a signet-ring appearance or vacuoles sur-
rounding the nucleus: these latter cells represent the 
so-called physaliphorous cells thought to be pathog-
nomonic for chordoma. In general, the cell density is 
maximal at the periphery of the lobules; more central-
ly, the cells lose their epithelial cohesion and may lie 
isolated in an abundant mucoid matrix (Fig. 4.37). Al-
though there may be atypia, mitotic figures are infre-

quent. The lesion invades adjacent structures. Immu-
nohistochemically, chordoma is characterised by posi-
tivity for S-100 as well as vimentin and a broad variety 
of epithelial markers [131].

 Chondroid  chordoma  (ICD-O:9371/3) denotes a vari-
ant of chordoma that contains cartilaginous areas in-
distinguishable from chondrosarcoma [57]. Howev-
er, chondrocytic differentiation in chordomas proba-
bly represents a focal maturation process [51]. Neither 
has the distinction between conventional and chondroid 
chordoma any clinical significance [29]. Therefore, it is 
advocated that this designation be dropped. Dedifferen-
tiated chordomas are those lesions that contain areas of 
chordoma as well as an additional malignant mesenchy-
mal component that may be a fibrosarcoma, an osteo-
sarcoma or, most likely, a poorly differentiated sarcoma 
[64].

Chordoma has to be distinguished from  chondro-
sarcoma. Positivity for epithelial markers is a consistent 
feature in chordomas and is absent in chondrosarco-
ma [132]. Other look-alikes, such as extraskeletal myx-
oid chondrosarcoma, myxoid liposarcoma and myxo-
papillary ependymoma, also lack positivity for epitheli-
al markers [28]. Chordoid   meningiomas may also mim-
ic chordomas, but there are no physaliphorous cells, nor 
is there positivity for cytokeratins in this meningioma 
subtype [125].

The differential diagnosis of chordoma should also 
include pleomorphic adenoma. Both lesions may show 
epithelial clusters as well as single cells with vacuolat-
ed cytoplasm lying in a mucoid matrix. Moreover, posi-
tivity for S-100, vimentin, and epithelial markers is dis-
played by both. Positivity for myoepithelial markers, 
however, is restricted to pleomorphic adenoma.

Chordomas manifest by destroying adjacent struc-
tures resulting in cranial nerve dysfunction. Rarely, they 
cause a swelling in the neck due to lateral growth. Their 
site precludes radical surgical treatment. Mostly, thera-

Fig. 4.37. At high magnifi cation, the vacuolated nature of the 
chordoma cells are clearly visible, as is their epithelial cohesion
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py consists of debulking and irradiation. Five-year sur-
vival rate is approximately 50%. Histologic features re-
lated with prognosis have not been identified [29]. Met-
astatic disease is unusual [25].

4.7.3 Melanotic Neuroectodermal 
Tumour of Infancy

ICD-O:9363/0
Cells derived from the neural crest play a major role in 
the formation of the jaws and teeth. These cells are also 
thought to be the source from which the  melanotic neu-
roectodermal tumour of infancy  develops [106]. Most of 
the lesions occur before the age of 1 year. The majority 
of them occur in the anterior maxilla [68].

The tumour shows dense fibrous stroma with nests 
composed of two different cell types: centrally placed 
small dark cells without any discernable cytoplasm and 
peripherally located larger cells with vesicular nuclei 
and ample cytoplasm with melanin pigment (Fig. 4.38) 
[9, 68, 113]. Maturation of the small cells to ganglion 
cells has been reported [144]. Although the cells may be 
atypical, mitotic figures are rare [9]. Sometimes, a tran-
sition of the large cells to osteoblasts forming tiny bony 
trabeculae can be observed [157]. The lesion is not en-
capsulated.

Immunohistochemically, the large cells are positive 
for a wide variety of cytokeratins, neuron-specific eno-
lase, S-100, HMB45 and chromogranin. The small cells 
show positivity for CD56, neuron-specific enolase, syn-
aptophysin and chromogranin [9]. This pattern can be 
summarised as evidence for neural, melanocytic and ep-
ithelial differentiation. In addition, the large cells have 
been shown to be positive for vimentin [157]. Ultra-
structurally, the small cells show neurosecretory gran-
ules and the large cells show melanosomes at different 
stages of development [113].

Quite often, immature odontogenic tissues form part 
of the material excised or biopsied, due to the early age 
of occurrence and the close association of the tumour 
with tooth germs. This should not be mistaken as evi-
dence of an odontogenic tumour. The highly character-
istic histological pattern leaves no room for other differ-
ential diagnostic considerations.

Clinically, melanotic neuroectodermal tumour of in-
fancy manifests as a rapidly growing blue tissue mass, 
usually at the anterior alveolar maxillary ridge. Radio-
logically, bone resorption may be seen, although this is 
difficult to evaluate in the delicate bony structures of the 
infantile maxilla. Tooth germs are displaced and may lie 
within the tumour mass. Conservative excision usually 
constitutes adequate treatment. Recurrences have been 
described, but metastases are exceptionally rare [113]. 
There are no histological features predicting more ag-
gressive behaviour [9].
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5.1 Introduction

5.1.1 Normal Salivary Glands

The salivary glands include paired major glands (pa-
rotid, submandibular and sublingual) and minor glands 
throughout the upper aerodigestive tract.

The cellular component comprises serous and mu-
cous acinar and ductal epithelial cells, myoepitheli-
al cells and connective tissue components (e.g. fat, fi-
brous tissue, nerves and blood vessels). The parotid 
glands consist of predominantly serous acini, the sub-
mandibular glands of mixed, serous and mucous aci-
ni, while the sublingual glands contain mainly mucous 
acini. Minor salivary glands also have mixed serous 
and mucous acini in varying proportions.

Of particular interest are the myoepithelial cells. 
They are a normal constituent of the major and minor 
salivary glands, and are believed to have contractile 
properties that assist in the secretion of saliva. Simi-
lar cells are also found in the breast, tracheo-bronchi-
al and sweat glands. They are plentiful in the salivary 
acini and intercalated ducts, but much less so in the 
larger excretory ducts of the major glands. Microscop-
ic examination shows that myoepithelial cells are thin 
and spindle-shaped and situated between the base-
ment membrane and epithelial cells, and ultrastruc-
turally they are seen to possess a number of cytoplas-
mic processes that extend between and over the acinar 
and ductal lining cells. They display features of both 
smooth muscle and epithelium, such as numerous mi-
crofilaments with focal densities in the cytoplasmic 
processes, and desmosomes that attach the myoepi-
thelial to the epithelial cells [62]. Similarly, immuno-
histochemistry shows that myoepithelial cells stain 
strongly with alpha smooth muscle actin ( SMA), cal-
ponin, smooth muscle myosin heavy chain (SMMHC) 
[164], h-caldesmon [74], S-100 protein [114] as well as 
with some cytokeratins (e.g. subtype 14). Maspin, p63 
[8, 166] and CD 10 [143, 183] have recently been de-
scribed as markers of breast myoepithelial cells, and 
may have a role in identifying their salivary equiva-
lents. Preliminary studies show that p63 may well have 
practical value [166]. Scattered nests of sebaceous cells 
can be seen in normal parotid and minor salivary 
glands [62].

Serial sectioning has shown an average of 20 lymph 
nodes within each parotid [67], and they may be af-
fected by inflammatory processes and neoplasms, both 
primary and metastatic. Their presence may hamper 
histologic evaluation of parotid gland lesions [6].

5.1.2 Developmental Disorders

  Agenesis,   aplasia,   hypoplasia and   atresia of the main 
ducts are all extremely rare. In contrast, intra-parotid 
nodal heterotopias are very common [129], and epithe-
lial tumours may arise from them [175]. Extranodal 
heterotopia is rare, and can be subdivided into high 
(involvement of the ear, pituitary, mandible, etc.) or low 
forms (lower neck, thyroid).

Accessory parotid glands comprising salivary tis-
sue separate from the main gland, adjacent to Stenson’s 
duct, are found in 20% of people.

5.2 Obstructive Disorders

5.2.1 Mucus Escape Reaction

This forms an  extravasation  mucocele, which is defined 
as the pooling of mucus in the connective tissue in a cav-
ity not lined with epithelium. Most patients are under 
30 years of age, and the minor glands are most often af-
fected. The incidence by site is lower lip 65%, palate 4%, 
buccal mucosa 10%, and (in the major glands) parotid 
0.6%, submandibular 1.2% and sublingual 1.1%. The 
pathogenesis is traumatic severance of a duct, leading 
to mucus pooling. It presents in the lip as a raised, of-
ten blue, dome shaped swelling of the mucosa, usually 
2–10 mm in diameter, but it is generally larger in the 
sublingual gland in the floor of the mouth where it is 
known as a  ranula. Microscopy shows a well-defined 
mucin-filled cavity lacking an epithelial lining, but lined 
with granulation tissue and macrophages (Fig. 5.1).

Fig. 5.1. Extravasation mucocele (mucous escape reaction): mu-
cin-fi lled cavity lined with granulation tissue and macrophages
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5.2.2 Chronic Sclerosing 
(Atrophic) Sialadenitis 
of the Submandibular Gland 
( Küttner Tumour)

In most if not all cases, this is secondary to calculi in the 
excretory ducts of the major salivary glands, particu-
larly the submandibular gland. It can occur at any age, 
though the mean is 44 years. Patients present with pain 
and/or swelling associated with eating. Histology shows 
acinar atrophy and a chronic inflammatory infiltrate of 
variable intensity, but it can be heavy with lymphoid ger-
minal centre formation. The end stage of destruction of 
the lobular architecture and scarring has been described 
as salivary gland cirrhosis [172].

5.3 Infections

5.3.1 Bacteria, Fungi

  Tuberculosis may involve the gland itself or intra-pa-
rotid lymph nodes, and may present as a salivary mass. 
Other   granulomatous infections such as cat-scratch, 
fungus, sarcoid, leprosy, syphilis, tularaemia, Bru-
cella or toxoplasmosis can also occur in the salivary 
glands.

5.3.2 Viruses

Several viral diseases lead to infiltration by chronic in-
flammatory cells, but are rarely biopsied. This is espe-
cially true of   mumps, and also in   Cytomegalovirus in-
fection, which may involve the salivary glands as part of 
a systemic infection in either the newborn or immuno-
compromised adults, particularly those with AIDS. The 
diagnosis is made by finding the characteristic enlarged 
cells with intranuclear inclusions [233]. Other viral in-
fections include   Epstein-Barr Virus (EBV), Coxsackie 
virus and influenza virus, as well as human immuno-
deficiency virus (HIV). Several lesions may be seen in 
the salivary glands in patients with AIDS, in particular 
cystic lymphoid hyperplasia (see Sect. 5.7.4.2).

5.4 Miscellaneous Inflammatory 
Disorders

There are a variety of non-infectious inflammatory 
conditions such as sarcoidosis [230], Rosai-Dorfman 
disease [75], xanthogranulomatous sialadenitis, amyloi-
dosis [98] and Kimura’s disease [155]. They will not be 
discussed here.

5.5 Miscellaneous Non-Inflammatory 
Disorders

5.5.1 Necrotising Sialometaplasia 
(Salivary Gland Infarction)

 Necrotising sialometaplasia (salivary gland infarction), 
is a benign, self-healing lesion, affecting especially the 
minor glands of the palate. Some cases follow surgery 
(about 1–8 weeks postoperatively) or even relatively mi-
nor trauma, such as from an ill-fitting denture, but often 
no predisposing factor is known, although the underly-
ing process is generally considered to be ischaemic [172]. 
Microscopy shows lobular coagulative necrosis of acini 
(particularly in the early stages), squamous metaplasia 
of ducts, a chronic inflammatory cell infiltrate and pseu-
doepitheliomatous hyperplasia of the overlying surface 
[24]. There is a superficial resemblance to either muco-
epidermoid or squamous cell carcinoma, but the overall 
lobular architecture of the involved gland is preserved. 
A similar reaction can be seen in the major glands after 
surgery or radiotherapy (Fig. 5.2) [17].

5.5.2 Sialadenosis

 Sialadenosis [172] is a non-inf lammatory process of 
the salivary glands due to metabolic and secretory 
disorders of the gland parenchyma accompanied by 
recurrent painless bilateral swelling of the parotid 
glands. The peak ages are the fifth and sixth decades 
[172]. It has been related to endocrine disorders (dia-
betes mellitis, ovarian and thyroid insufficiencies) as 
well as autonomic nervous system dysfunction; the 

Fig. 5.2. Necrotising sialometaplasia. Most of the ducts and aci-
ni are replaced by mature non-keratinising squamous epithelium. 
Th e lobular architecture of the gland is preserved
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underlying process appears to be a disorder of sali-
vary gland innervation. It is also seen in malnutrition, 
chronic alcoholism, bulimia, liver cirrhosis and has 
been linked to some drugs, such as antihypertensive 
agents [62].

It is rarely biopsied, but histologically there is en-
largement of the serous acinar cells (two or three times 
the normal size) and slight compression of the duct sys-
tem by the swollen acini.

5.5.3 Adenomatoid Hyperplasia 
of Mucous Salivary Glands

This nodular hyperplastic lesion is usually asymptom-
atic, often being noted on routine dental examination. 
Most cases occur on the palate, but sometimes other mi-
nor glands can be involved [25]. It can affect all ages, 
although most patients are between 30 and 60 years 
old. There is a slight male predominance. Examination 
reveals nodular mucosal swellings up to 30 mm in di-
ameter. The aetiology is unknown, but possible relevant 
factors include local trauma due to dentures or tobacco 
smoking. The main histological feature of   adenoma-
toid hyperplasia is the presence of hypertrophic and 
hyperplastic mucous lobules of minor salivary glands. 
Inflammation, fibrosis and cytological abnormality are 
not usually seen.

5.5.4 Irradiation Changes

Salivary glands are very sensitive to radiation, and xe-
rostomia is a common complication. Acute radiation 
injury of salivary glands manifests with swelling, vacu-
olation and necrosis of acinar cells. Initial acute inflam-
matory response is later followed by chronic sclerosing 
sialadenitis characterised by loss of acini, focal squa-
mous metaplasia, and fibrosis. When all the salivary 
glands are involved, the loss of saliva is progressive and 
irreversible.

5.5.5 Tissue Changes 
Following Fine Needle Aspiration

Fine needle aspiration (FNA) is an important technique 
in the investigation of salivary disease, particularly tu-
mours, but the procedure itself can have adverse effects, 
causing difficulties in histological assessment and even 
simulating malignancy. The effects are classified as tis-
sue injury with repair, infarction and reactive pseudo-
malignant changes [28]. Some or all of these can occur 
in any tumour [126] including pleomorphic adenoma, 
but are most frequent in Warthin’s tumour, where in-

farction may be total and squamous metaplasia florid 
[55]. Possible causes include trauma by the needle [55] 
and an increased sensitivity of oncocytic cells to hy-
poxia [28].

5.6 Oncocytic Lesions

Oncocytic change is where cells develop intensely eosin-
ophilic granular cytoplasm due, to increased numbers of 
mitochondria [180].

5.6.1 Focal 
and Diffuse Oncocytosis

Foci of oncocytic metaplasia, usually of ducts, but oc-
casionally also acini, occur with increasing frequency 
with advancing age (Fig. 5.3). In contrast, diffuse  on-
cocytosis of the parotid is extremely rare. Microscopic 
examination shows oncocytic metaplasia of ducts and 
acini involving virtually the whole gland. As with most 
other oncocytic lesions, diffuse oncocytosis comprises 
two types of cells, light and dark. The former are large 
and round or polygonal and have finely granular, pink 
cytoplasm and a single vesicular nucleus. The dark 
cells are usually more sparse and have deeply eosino-
philic, compressed cytoplasm and densely hyperchro-
matic nuclei.

5.6.2 Ductal Oncocytosis

 Oncocytic metaplasia of ducts often with cystic dilation 
(also known as oncocytic papillary cystadenoma) occurs 
mainly in the minor glands, particularly the larynx, and 

Fig. 5.3. Focal oncocytosis of the parotid gland. Some ducts and 
acinar cells show cytoplasmic oncocytic features
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only occasionally in the parotid (see Sect. 5.8.10). The 
lesions are often multifocal and usually small, but can 
reach 30 mm in diameter.

5.6.3 Multifocal Nodular 
Oncocytic Hyperplasia

This rare condition consists of nodules of varying size, 
composed of oncocytic cells, often with relatively clear 
cytoplasm. The nodules appear to engulf normal acini 
giving a false impression of invasion, but there is no 
stromal or other response by the acini. Multifocal nodu-
lar  oncocytic hyperplasia (MNOH) can be mistaken for 
a clear cell neoplasm with satellite deposits when one 
nodule is much larger than the others. MNOH can also 
be bilateral, and it has been reported to co-exist with a 
pleomorphic adenoma, which itself showed oncocytic 
change [20, 158].

5.7 Cysts

Non-neoplastic   cysts and pseudocysts accounted for 
about 6% of all lesions of the salivary glands in the Ham-
burg registry of salivary neoplasms and tumour-like le-
sions [172]. They can be classified as:
1. Dysgenetic, e.g. polycystic dysgenetic disease;
2. Acquired cysts lined with epithelium, e.g. lympho-

epithelial cystic lesions, duct cysts;
3. Pseudocysts without an epithelial lining, e.g. extrava-

sation mucocele, including ranula;
4. Cystic change in neoplasms, e.g. Warthin, variants 

of mucoepidermoid and acinic cell carcinomas, lym-
phoepithelial sialadenitis (LESA), lymphoma, and 
rarely, pleomorphic adenoma;

5. Miscellaneous other cysts.

The commonest are mucoceles, including ranula (80%), 
parotid duct cysts (11%), lymphoepithelial cystic lesions 
(7%) and dysgenetic cysts and congenital sialectasia (to-
gether 2%).

5.7.1 Salivary  Polycystic 
Dysgenetic Disease

This very rare condition resembles cystic anomalies of 
other organs, such as the kidney, liver and pancreas, 
although no association has been described [62, 172, 
177]. Some cases are familial [207], and almost all 
cases occurred in females. Most patients present in 
childhood, but some have not been recognised until 
adulthood. It only affects the parotid glands, usually 
bilaterally. Microscopically, the glands maintain their 

lobular architecture, and some lobules are affected 
more severely than others. The cysts vary in size up to 
a few millimetres, and they are irregular in shape and 
often interconnect. The lining epithelium is f lat, cu-
boidal to low columnar, sometimes with an apocrine-
like appearance. The lumen contains secretion with 
spherical microliths. Remnants of salivary acini are 
seen between the cysts, and thick fibrous interlobular 
septa are often prominent.

5.7.2 Mucoceles

A  mucocele is defined as the pooling of mucus in a cys-
tic cavity [62]. Two types are recognised – extravasation 
and retention; extravasation mucocele is described in 
Sect. 5.2.1. Retention cysts can occur at any age, and the 
mucus pool is within an epithelium-lined cavity, likely 
to be a dilated excretory duct.

5.7.3 Simple Salivary Duct Cysts

Salivary duct   cysts are acquired, and are due to dilata-
tion of a salivary duct following obstruction, sometimes 
by a tumour [62]. They can occur at any age, although 
usually in patients over 30 years old. Most (85%) arise 
in the parotid and are unilateral and painless. They are 
well-circumscribed, unilocular and up to 100 mm in di-
ameter (usually 10 to 30 mm). They contain fluid that is 
watery to viscous brown, occasionally with mucus. The 
wall comprises dense fibrous tissue, 1–3 mm thick, and 
there is often mild to moderate chronic inflammation, 
although not the dense lymphoid infiltrate of a lympho-
epithelial cyst. The epithelium is stratified squamous, or 
a single layer of cuboidal or columnar cells, with occa-
sional goblet cells and oncocytes.

5.7.4 Lymphoepithelial Cystic Lesions

Seven types of salivary lesions can be characterised by 
single or multiple epithelial-lined cysts surrounded by 
lymphoid tissue including germinal centres: benign 
lymphoepithelial cyst and cystic lymphoid hyperpla-
sia of AIDS, in addition to Warthin’s tumour, LESA 
and mucosa-associated lymphoid tissue (MALT lym-
phoma) each with cystically dilated ducts, low-grade 
cyst-forming mucoepidermoid carcinoma with a heavy 
lymphocytic response, and cystic metastases in intra-
parotid lymph nodes, each of which is discussed in 
Sect. 5.14.



136 S. Di Palma · R.H.W. Simpson · A. Skalova · I. Leivo

5

5.7.4.1 Benign Lymphoepithelial Cyst

 Benign lymphoepithelial cysts are thought to arise either 
in intraparotid lymph nodes [60] or from remnants of the 
branchial apparatus [10]. There is no clinical association 
with Sjögren’s syndrome, and they were described long 
before the AIDS epidemic. There is a slight male prepon-
derance (1.6:1 in civilians in the Armed Forces Institute 
of Pathology [AFIP] series), and the mean age of onset is 
46 years (range 18 to 79) [113]. They are usually solitary, 
but can occasionally be bilateral. The average diameter is 
25 mm, but they may reach 70 mm. Microscopy shows the 
lining epithelium to be squamous, respiratory, cuboidal, 
columnar or a combination, and small numbers of gob-
let cells may also be present (Fig. 5.4). This lining is sur-
rounded by abundant lymphoid tissue composed of small 
lymphocytes, plasma cells and germinal centres; lympho-
epithelial lesions are not a feature. Benign lymphoepithe-
lial cysts are not known to recur after surgical excision.

5.7.4.2  Cystic Lymphoid 
Hyperplasia of AIDS

A nodular or diffuse enlargement of particularly the pa-
rotid glands is often seen in HIV-positive patients – usu-
ally bilaterally. Microscopic examination shows a dense 
lymphoid infiltrate including follicular hyperplasia, 
sometimes displaying lysis of germinal centres and di-
minished mantle zones. There is an elaborate dendritic 
reticulum cell network within which there is evidence 
of active HIV replication, although the exact histogen-
esis of this lesion is not understood. Plasma cells (poly-
typic) are often numerous. The glandular parenchyma is 

atrophic, and multiple cystic spaces are seen, filled with 
mucoid or gelatinous fluid. The cysts are dilated ducts, 
and the lining sometimes shows squamous metaplasia. 
The cysts are infiltrated by lymphoid cells, including 
variable numbers of marginal zone B-cells, and in time 
lymphoepithelial lesions are apparent.

There is considerable morphological overlap with 
LESA [60, 91], but only a minority of patients exhibit 
the clinical features of Sjögren’s syndrome [105]. An im-
portant practical point is that this lesion can be the first 
clinical manifestation of HIV disease, and thus histo-
logical identification of it means a diagnosis of AIDS for 
the patient.

The lymphoid infiltrate is polyclonal and generally 
does not progress to lymphoma, although patients with 
HIV disease are at risk of developing aggressive B-cell 
lymphomas, most commonly of the Burkitt-type and 
diffuse large cell lymphoma [107]. An exception is that 
in children with AIDS, the infiltrate more closely resem-
bles MALT lymphoma, and monoclonality may be dem-
onstrated.

5.7.5  Sclerosing Polycystic 
Sialadenopathy
(Sclerosing Polycystic Adenosis)

This is a benign pseudoneoplastic condition of major 
salivary glands [11, 84, 200], said to be analogous to fi-
brocystic disease of the breast [58]. It affects mainly fe-
males with a mean age of 28 years (range 12 to 63). Most 
cases have been described as slow-growing masses in the 
parotid gland, with a single example of submandibular 
gland involvement. The excised gland is largely replaced 

Fig. 5.4. Simple, benign lymphoepithelial cyst. Th e cavity is lined 
with columnar and cuboidal cells with scattered goblet cells. Th e 
surrounding tissue contains small lymphocytes and macrophages. 
Beyond this is a capsule and subcapsular space resembling that of 
a lymph node

Fig. 5.5. Sclerosing polycystic adenosis. Cystic ducts of varying 
size with stromal fi brosis, resembling fi brocystic disease and scle-
rosis adenosis of the breast. Th ere is also proliferation of ducts and 
acini in a lobular pattern
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by multiple discrete, firm, rubbery nodules. Microscop-
ic examination shows a well-circumscribed, unencapsu-
lated mass composed of a lobular arrangement of pro-
liferating ducts and acini with cystic ducts containing 
viscous secretion and, on occasions, aggregates of foamy 
macrophages. There is often intraluminal epithelial 
proliferation occasionally with a cribriform pattern and 
these may contain small droplets of basement membrane 
material. The lining comprises a spectrum of apocrine, 
mucous, squamous cells and ballooned sebaceous-like 
cells, although true goblet cells are not seen. Some cells 
contain prominent large, intensely eosinophilic cyto-
plasmic granules of varying sizes, representing aberrant 
zymogen granules (Fig. 5.5). On occasion there is nucle-
ar pleomorphism, even suggesting dysplasia [200], but 
there is no significant mitotic activity and no malignant 
cases have been described. Flattened myoepithelial cells 
are present around ductal and acinar structures, and 
there is periductal sclerosis and intense hyaline sclero-
sis of the surrounding soft tissue. Sometimes, a patchy 
lymphocytic infiltrate is noted. About one-third of cases 
recur, but none has metastasised.

5.7.6 Other Cysts

Other salivary cysts include dermoids [141], and a vari-
ety of epithelial and non-epithelial cysts including para-
sites and gas cysts in glass blowers [163].  Keratocystoma 
is a rare, recently described, benign parotid tumour 
characterised by multicystic keratin-filled spaces lined 
with stratified squamous epithelium with no atypical 
features [150].

5.8 Benign Tumours

There are various classifications. The revised WHO 
classification (Table 5.1) [171] has the merit of being eas-
ily applicable in practice [181].

5.8.1 Pleomorphic Adenoma

ICD-O:8940/0
Most authors accept that there is a spectrum of benign 
salivary adenomas, including  pleomorphic  adenoma. 
Benign myoepithelioma, which is composed almost 
entirely of myoepithelial cells represents one end of the 
spectrum, whereas basal cell adenoma and canalicular 
adenoma are at the other end [183, 236, 237]. The partic-
ular morphology of any particular tumour reflects the 
different proportions of the constituent cells (Fig. 5.6).

Pleomorphic adenoma (PA) is the most common tu-
mour of the salivary glands. Although most often found 
in young to middle-aged women, they can occur in ei-

ther sex and at any age. Up to 80% occur in the super-
ficial lobe of the parotid gland, and it typically presents 
as a painless swelling. When the deep lobe is involved, 
it often manifests as an intraoral parapharyngeal mass. 
Approximately 5% of PAs occur in the submandibular 
gland, 0.1% in the sublingual gland and about 10% in 
minor salivary glands [30, 228]. Similar tumours arise 
in extrasalivary locations including bronchi, ear, lacri-
mal gland, breast and skin.

Macroscopically, PAs are usually well-circumscribed 
masses of 20–40 mm. The cut surface is usually white, 
and grey glistening areas are commonly seen.

Histologically, PA was defined by the revised WHO 
Classification of 1991 as “a tumour [of the salivary 
glands] of variable capsulation characterised micro-
scopically by architectural rather than cellular pleomor-
phism” [171], i.e. the pleomorphism refers to the variety 
of histological patterns, not the cytology.

The pattern varies from case to case, and also from 
area to area within any individual tumour. All are com-
posed of a mixture of ductal epithelial cells, basal and 
myoepithelial cells and variable amounts of stroma, 
both hyaline and chondromyxoid. Attempts have been 
made to subclassify PA based on the proportions of cell 
types and stroma [176], but because of the variation in 
any tumour, this is difficult and probably has no prog-
nostic value.

Ducts are lined with f lat, cuboidal or columnar epi-
thelial cells, with little or no atypia. The ducts are usu-
ally small tubules, but can be cystically dilated and 
also arranged in a cribriform pattern, resembling ade-
noid cystic carcinoma, but mitotic figures are rare and 
the proliferation index low (see Sect. 5.9.3). Squamous 
metaplasia with or without keratinisation is seen in up 
to 25% of PAs [65]. If associated with mucinous meta-
plasia, it may resemble mucoepidermoid carcinoma 
(Figs. 5.7, 5.8).

Myoepithelial cells are arranged in sheets, small-
er islands and trabeculae, and also surround epithe-

Fig. 5.6. Pleomorphic adenoma spectrum. Reproduced with per-
mission from Zarbo et al. [236]
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lium-lined spaces. As in benign myoepithelioma (see 
Sect. 5.8.2), neoplastic myoepithelial cells may take sev-
eral forms – epithelioid, spindle, plasmacytoid, clear and 
oncocytic, as well as transitional forms with features of 
two or more of these types (Fig. 5.9).

The stroma varies in amount and is either dense eo-
sinophilic hyaline material or chondromyxoid tissue. 
The former is composed of basement membrane mate-
rial and stains with PAS diastase and collagen type IV; 
the chondromyxoid material only rarely resembles true 
cartilage and is Alcian blue-positive (Fig. 5.10). Calcifi-
cation and bone formation can occur in long standing 
tumours. Occasionally, collagenous spherules and crys-

talloids are seen, particularly in tumours rich in myo-
epithelial cells of the plasmacytoid type (Fig. 5.11) [197]. 
Nuclear atypia is not common, but can be seen in tu-
mours where epithelial or myoepithelial cells display on-
cocytic features [65]. Occasional myoepithelial cell nu-
clei are enlarged and bizarre, somewhat analogous to 
“ancient” change in schwannomas. Mitotic figures are 
generally sparse, but can occur as part of the repair pro-
cess after FNA. Such tumours with these atypical fea-
tures should be sampled thoroughly to exclude true in-
tracapsular carcinoma.

Similarly, areas of necrosis or haemorrhage may fol-
low surgical manipulation, FNA or other trauma, and 

Table 5.1. Revised WHO histological classifi cation of salivary gland tumours [171]

Adenoma Pleomorphic adenoma
Myoepithelioma (myoepithelial adenoma)
Basal cell adenoma
Warthin’s tumour (adenolymphoma)
Oncocytoma (oncocytic adenoma)
Canalicular adenoma
Sebaceous adenoma

Ductal papilloma Inverted ductal papilloma
Intraductal papilloma
Sialadenoma papilliferum

Cystadenoma Papillary cystadenoma
Mucinous cystadenoma

Carcinomas Acinic cell carcinoma
Mucoepidermoid carcinoma
Adenoid cystic carcinoma
Polymorphous low-grade adenocarcinoma (terminal duct adenocarcinoma)
Epithelial-myoepithelial carcinoma
Basal cell adenocarcinoma
Sebaceous carcinoma
Papillary cystadenocarcinoma
Mucinous adenocarcinoma
Oncocytic carcinoma
Salivary duct carcinoma
Adenocarcinoma (not otherwise specified)
Malignant myoepithelioma (myoepithelial carcinoma)
Carcinoma in pleomorphic adenoma
Squamous cell carcinoma
Small cell carcinoma
Undifferentiated carcinoma
Other carcinomas

Non-epithelial tumours
Malignant lymphomas
Secondary tumours
Unclassified tumours

Entities not included in the classification, 
but described or better characterised since 
1991 [8a]

Sialoblastoma
Hyalinising clear cell carcinoma
Cribriform adenocarcinoma of the tongue
Endodermal sinus tumour of the salivary glands
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Fig. 5.7. Pleomorphic adenoma: myoepithelial cells with an epi-
thelioid cytomorphology. Th ese cells may also be spindle-shaped, 
plasmacytoid (hyaline) or have clear cytoplasm. Note also a small 
duct and a focus of squamous metaplasia. Keratinising squamous 
metaplasia is seen in up to a quarter of pleomorphic adenomas

Fig. 5.8. Pleomorphic adenoma with squamous and focal muci-
nous metaplasia resembling mucoepidermoid carcinoma

Fig. 5.9. Pleomorphic adenoma: myoepithelial cells showing an 
epithelioid and plasmocytoid appearance

Fig. 5.10. Pleomorphic adenoma: chondromyxoid stroma con-
taining isolated small and small aggregates of myoepithelial 
cells

Fig. 5.11. Collagenous spherules can be seen in some benign myo-
epitheliomas and myoepithelium-rich pleomorphic adenomas

Fig. 5.12. Vascular “invasion” is a rare fi nding in benign pleo-
morphic adenoma, due to displacement of neoplastic cells into 
vascular spaces. It is not indicative of malignancy
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these neoplasms should also be sampled thoroughly. Tu-
mour cells in lymphatics (“vascular invasion”) are occa-
sionally seen in benign PAs, but this does not necessarily 
indicate malignancy (Fig. 5.12) [3]. None of the reported 
cases were followed by metastases.

Pleomorphic adenomas are often completely or part-
ly surrounded by a fibrous capsule of variable thickness, 
but it can be absent, especially in tumours of the minor 
glands. Neoplastic elements may extend into and even 
through the capsule in the form of microscopic pseudo-
podia or apparent satellite nodules.

They may be the cause of future recurrence after ap-
parent surgical removal [97], and their presence should 
be noted in the surgical pathology report. Special stains 
and immunohistochemistry are not necessary for the 
diagnosis in most cases, but can be used to identify the 
different cell types and also early malignant change (see 
Sect. 5.9.11).

Recurrent PA occurs after incomplete surgical exci-
sion and is usually composed of multiple nodules com-
pletely separate from each other. In the first recurrence 
the nodules are usually seen within salivary gland tis-
sue, but in further recurrences tumours are found in the 
soft tissue of the surgical bed (Fig. 5.13). Histologically, 
the nodules show similar features to ordinary PA, and 
in particular they lack any cytological atypia. In spite 
of this, confluent nodules of recurrent PA can still kill 
the patient. As discussed later (see Sect. 5.9.11) multi-
ply recurrent PAs may rarely metastasise to distant sites, 
and in addition are more prone to developing malignant 
changes.

5.8.1.1  Salivary Gland Anlage Tumour
(“ Congenital Pleomorphic 
 Adenoma”)

ICD-O:8940/0
This is a rare, probably hamartomatous lesion in the na-
sopharynx of neonates [45]. Although potentially fatal 
due to its location, prognosis after surgery is good. It was 
not included in the 1991 WHO classification [171]. The 
microscopic features are a biphasic pattern of squamous 
nests and duct-like structures at the periphery, merging 
into solid, predominantly mesenchymal nodules, possi-
bly of myoepithelial origin. Occasionally, there is necro-
sis and cyst formation [136].

5.8.2 Benign Myoepithelioma

ICD-O:8982/0
Myoepithelial cells are found in several salivary gland 
neoplasms (Table 5.2). Benign  myoepithelioma was 
first described in 1943 [179], and was included in 
the 1991 revised WHO classification [171]. It can be 
defined as a tumour composed totally, or almost to-
tally, of myoepithelial cells. Whether or not it is tru-
ly a separate biological entity is debatable, but most 
commentators believe that it represents one end of a 
spectrum that also includes pleomorphic and at least 
some basal cell adenomas. Nevertheless, myoepithe-
lioma displays particular microscopic features that 
pose specific practical problems in the identification 
and differential diagnosis, and on this basis it can be 
accepted as a separate diagnostic category [188, 189]. 
Most cases present as a well-circumscribed mass, usu-

Fig. 5.13. Recurrent pleomorphic adenoma. Multiple and oft en 
well-separated tumour nodules of diff erent sizes are seen in the 
periparotid soft  tissue

Fig. 5.14. Benign myoepithelioma composed of plasmocytoid 
(hyaline) and epithelioid cells with areas of myxoid stroma. Plas-
mocytoid cells have eccentric nuclei and dense eosinophilic cy-
toplasm
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ally 10–50 mm in diameter, in either major or minor 
salivary glands. Microscopically, there are several typ-
ical appearances, ref lecting the different forms that 
neoplastic myoepithelial cells can take. Solid, myxoid 
and reticular growth patterns may be seen, and the 
component cells may be spindle-shaped, plasmacy-
toid (hyaline), clear, epithelioid or oncocytic. Many 
tumours show more than one growth pattern or cell 
type, but myoepitheliomas of the minor glands are 
more often composed of plasmacytoid cells, and those 
of the parotid spindle cells [189]. Although most au-
thors accept the plasmacytoid cells as myoepithelial, 
it has recently been suggested that these cells originate 
from luminal and not from myoepithelial cells [157], 
and thus the tumours should possibly be reclassified 
as plasmacytoid adenomas [157]. The clear cell variant 
can occur in both major and minor glands [182], but 
is relatively rare [43]. Unlike their malignant counter-
part [52] (see Sect. 5.9.8), benign myoepitheliomas do 
not usually show invasiveness, necrosis, cytological 
pleomorphism, or more than an isolated mitotic fig-
ure. The stroma is usually scanty, fibrous or myxoid, 
and it may occasionally contain chondroid material or 
mature fat cells [203]. Extracellular collagenous crys-
talloids are seen in 10–20% of plasmacytoid cell-type 
myoepitheliomas, (as well as sometimes in myoepithe-
lial-rich PAs); these structures are about 50–100 m 
in diameter and consist of radially-arranged needle-
shaped fibres composed of collagen types I and III, 
which stain red with the van Gieson method [197]. 
Scanty small ducts may be present (usually less than 
10% of the tumour tissue) in otherwise typical myo-
epitheliomas (Fig. 5.14) [43]. Immunohistochemical-
ly, almost all tumours express S-100 protein, as well 
as some cytokeratins, especially subtype 14. Alpha 
smooth muscle actin positivity is seen to some degree 
in most spindle cell myoepitheliomas, but only oc-
casionally in the plasmacytoid cell type [189]. Stain-
ing for calponin, smooth muscle myosin heavy chain 
(SMMHC) and CD10 is inconsistent in myoepithelial 
cells. The nuclear transcription factor p63 is positive 
in most benign myoepitheliomas [166]. Electron mi-
croscopic studies have also confirmed both epithelial 

and smooth muscle differentiation [170], although fo-
cal densities in myofilaments are not usually found 
[43]. The behaviour of myoepithelioma is similar to 
that of pleomorphic adenoma, and complete excision 
should be curative. Neither growth pattern nor cell 
type appears to carry prognostic significance. Malig-
nant change in a benign lesion has been described [2], 
but too little information is available about the per-
centage of cases involved. However, it is reasonable to 
postulate that it is probably not very different from 
that of pleomorphic adenoma.

5.8.3 Basal Cell Adenoma

ICD-O:8147/0
Most tumours previously described as monomorphic 
adenoma are now termed basal cell   adenoma (BCA). 
The revised WHO [171] classification recognises four 
histopathological subtypes – solid, tubular, trabecular 
and membranous – but it is likely that, in reality, there 
are only two separate biological entities [16] – mem-
branous and non-membranous (Figs 5.15, 5.16).

Table 5.2. Salivary tumours with myoepithelial cell participation. Adapted from the WHO classifi cation [171]

Benign Pleomorphic adenoma
Myoepithelioma
Basal cell adenoma (some)

Malignant Adenoid cystic carcinoma
Polymorphous low-grade adenocarcinoma
Epithelial-myoepithelial carcinoma
Malignant myoepithelioma (myoepithelial carcinoma)
Carcinoma ex pleomorphic adenoma (some)

Fig. 5.15. Basal cell adenoma. Th e tumour is arranged in nests, is-
lands and trabeculae or basal cells without cytological abnormal-
ity. Ductal diff erentiation is also noted
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Non-membranous BCAs have an equal sex inci-
dence and arise mostly in the major glands. They prob-
ably represent part of the spectrum of myoepithelio-
ma and pleomorphic adenoma [70, 237]. The tumours 
are ovoid, well-circumscribed masses in which is-
lands, nests and trabeculae of basaloid cells are each 
surrounded by a distinct thin PAS-positive basement 
membrane. The component cells may take two forms – 
small with scanty cytoplasm and a round, dark nucle-
us, and larger with amphophilic or eosinophilic cyto-
plasm and an ovoid paler staining nucleus. These two 
types are intermixed, but the smaller cells tend to be 
arranged around the periphery of the nests and trabec-
ulae, giving the appearance of palisading. Ductal dif-
ferentiation may or may not be apparent, but can be 
highlighted by EMA. There is little pleomorphism and 
mitotic figures are rare. The stroma varies in amount 
and cellularity, but S-100 protein-positive spindle cells 
may be numerous. S-100 positive cells are also pres-
ent within the islands of epithelial cells, which react 
strongly with cytokeratins [220].

Membranous BCA (dermal analogue tumour) oc-
curs predominantly in men, and can be multicentric. 
Most arise in the major glands, including within in-
traparotid lymph nodes [128]. Microscopically, they 
are not encapsulated and appear multinodular, of-
ten with a jigsaw-like pattern. The most characteristic 
feature is the deposition of large amounts of hyaline 
basement membrane material, which is brightly eosin-
ophilic and PAS-positive. It surrounds the epithelial 
cell islands and blood vessels, and is present within 
the islands as small droplets. There is little pleomor-
phism or mitotic activity. In about 40% of cases, the 
salivary adenoma is associated with synchronous and 
often multiple skin appendage tumours of sweat gland 

or hair follicle origin, usually cylindromas or eccrine 
spiradenomas.

The most important differential diagnosis of all types 
of BCA is adenoid cystic carcinoma. Useful pointers to 
adenoma include lack of invasiveness and cytological 
pleomorphism, low mitotic and proliferative activity, 
and whorled eddies of epithelial cells. S-100 protein pos-
itivity of spindled stromal cells may help, as this does 
not occur in adenoid cystic carcinoma [70]. BCA close-
ly resembles basal cell adenocarcinoma, which may lack 
cytological pleomorphism and mitotic figures, the diag-
nosis then depending principally on the presence of gen-
uine invasion (see Sect. 5.9.7).

The recurrence rate for non-membranous BCA is 
extremely low (0 out of 102 patients in one series) [16], 
and local excision with clear margins is sufficient treat-
ment. There is a low rate of malignant transformation 
(about 4%) into basal cell adenocarcinoma [127]. In con-
trast, up to 24% of membranous BCAs recur after sur-
gery [16], probably reflecting multicentricity and, in ad-
dition, malignancy (also as basal cell adenocarcinoma) 
develops in 28% [127]. Surgery for this subtype needs to 
be more extensive [16, 119, 130].

5.8.4 Warthin’s Tumour

ICD-O:8561/0
 Warthin’s tumour (WT; adenolymphoma) is the second 
commonest neoplasm of the parotid gland, and is the 
easiest salivary tumour to diagnose by microscopy [66]. 
It arises almost exclusively in the parotid gland (usually 
the tail) and occasionally in periparotid lymph nodes. 
The mean age at diagnosis is 62 years (range 29–88), 
and WT is uncommon in blacks. Previously, there was a 
marked male predominance (as much as 26:1), but now 
there is an almost equal sex distribution. It is eight times 
more frequent in heavy smokers. WT is multicentric in 
12% of patients, and bilateral in 6%.

There are two theories of its histogenesis [62] – a true 
epithelial neoplasm that attracts a heavy lymphoid re-
action, or alternatively a non-neoplastic lesion arising 
from ectopic salivary inclusions in intraparotid lymph 
nodes. The latter theory is supported by a molecular ge-
netic study using HUMARA analysis, which has shown 
that WT is not a clonal process [100].

Pathological examination shows a well-circum-
scribed oval mass, composed of slits or cystic spac-
es with papillary infoldings lined with two layers of 
oncocytic epithelium; the inner cells are columnar 
with nuclear palisading, deep to which are f lattened 
or cuboidal basal cells (Fig. 5.17). Occasional mucous 
and squamous cells may be seen. The stroma com-
prises usually plentiful lymphoid tissue with germi-
nal centre formation. Special stains and immunohis-
tochemistry have little to offer in practice; myoepi-

Fig. 5.16. Membranous basal cell adenoma: jigsaw like pattern: 
multiple epithelial islands surrounded by large amounts of basal 
membrane-like material. Th e latter is also present within the cyto-
plasm of some of the small dark hyperchromatic basal cells. Th ere 
is little cellular pleomorphism
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thelial markers are negative. Histological variants in-
clude a stroma-poor form, and metaplastic WT – in 
the latter, much of the original oncocytic epithelium 
has been replaced by squamous cells, and there is ex-
tensive necrosis, fibrosis, inf lammation, and granu-
loma formation (Fig. 5.18) [66]. This not uncommon 
lesion follows trauma, particularly FNA [55], and can 
be mistaken for squamous or mucoepidermoid carci-
nomas (see Sect. 5.5.5). WT generally has a good out-
come, with recurrence rates of about 2%. Malignancy 
occurs in less than 1% of cases, involving either epi-
thelial or lymphoid elements leading to carcinomas or 
lymphomas [62].

5.8.5 Oncocytoma

ICD-O:8290/0
Oncocytic change in salivary tumours is common (see 
Sect. 5.6) [65].  Oncocytoma is a true benign neoplasm 
composed of oncocytes. It is rare and is often associ-
ated with MNOH (see Sect. 5.6) [158]. It comprises a 
well-demarcated mass of oncocytic cells (both light and 
dark) with a solid, trabecular, or tubular configuration 
(Fig. 5.19). There is a surrounding, usually incomplete 
fibrous capsule, and only a little internal fibrous stroma. 
There is a rare clear cell variant [61].

5.8.6 Canalicular Adenoma

ICD-O:8149/0
Canalicular   adenoma also has a basaloid appearance. 
Its location is almost exclusively intraoral, particu-
larly affecting the upper lip [119] and less often the 
palate. As a result, most tumours present when small 

Fig. 5.17. Warthin’s tumour. Cystic and slit-like spaces with pap-
illary infolding lined with oncocytic cells. Lymphoid tissue occu-
pies the cores of most papillae

Fig. 5.18. Metaplastic (infarcted) Warthin’s tumour. Th ere is ex-
tensive necrosis. A surrounding thin rim of viable tissue shows 
squamous metaplasia

Fig. 5.19. Oncocytoma. Light and dark oncocytic cells are ar-
ranged in a solid, trabecular and tubular confi guration

Fig. 5.20. Canalicular adenoma of the upper lip. It is composed 
of bi-layered strands of basal-like cells embedded in a loose oede-
matous stroma
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– rarely more than 20 mm in diameter. It has a char-
acteristic morphology of branching and interconnect-
ing bi-layered strands of darkly staining epithelial 
cells set in a loose vascular stroma (Fig. 5.20). There 
is no pleomorphism or significant mitotic activity. 
The cells express cytokeratins and S-100 protein. Not 
infrequently, they are multifocal [39], and can thus 
mimic the true invasiveness of cribriform adenoid 
cystic carcinoma. The lack of destructiveness and the 
presence of blood vessels in the cribriform spaces are 
good guides to canalicular adenoma, which is com-
pletely benign. Occasional recurrences are a result of 
multifocality [90].

5.8.7 Sebaceous   Adenoma

ICD-O:8410/0
This rare, encapsulated epithelial tumour is composed 
of solid, variably shaped islands and cysts, both showing 
focal sebaceous differentiation with squamous areas; 
these are surrounded by a fibrous, hyalinised stroma. 
They do not recur after complete surgical excision [12, 
62].

5.8.8 Sebaceous   Lymphadenoma

ICD-O:8410/0
This lesion comprises irregular proliferating nests and 
islands of epithelium including solid and gland-like se-
baceous elements, surrounded by a lymphoid stroma. 
It is possible that, like Warthin’s tumour, sebaceous 
lymphadenoma develops from salivary inclusions with-
in lymph nodes, and shows sebaceous rather than onco-
cytic metaplasia [62, 171].

5.8.9 Ductal Papilloma

ICD-O:8503/0
There are three subtypes, all rare – inverted ductal   pap-
illoma (similar to the sinonasal tumour), intraductal 
papilloma and sialadenoma papilliferum (similar to 
skin syringocystadenoma papilliferum) [62]. Intraduct-
al papilloma has a fibrovascular core lined with myoepi-
thelial and ductal cells and it is usually seen in a dilated 
duct.

5.8.10 Cystadenoma

ICD-O:8440/0
The revised WHO classification recognises two histo-
pathological subtypes –papillary    cystadenoma (simi-
lar to lymphoid-poor Warthin’s tumour) and muci-

nous cystadenoma. Both are rare, benign tumours 
characterised by unicystic or multicystic growth pat-
terns. The latter can be mistaken for mucinous ma-
lignancy, such as grade I mucoepidermoid carcinoma 
[62, 173]. Most cystadenomas are multilocular with 
individual cystic spaces separated by limited amounts 
of intervening stroma [229]. The lumina often contain 
eosinophilic material with scattered epithelial, foamy 
or inf lammatory cells. Rarely, psammoma bodies and 
crystalloids have been described within the luminal 
secretion [199]. The lining epithelium of the cystic 
spaces is mostly columnar and cuboidal. Oncocytic, 
mucous and apocrine cells are sometimes present fo-
cally or may predominate. An  oncocytic variant of 
papillary cystadenoma is composed of oncocytes pres-
ent in unilayered or bilayered papillary structures 
(Fig. 5.21). Squamous epithelium may be present, but 
rarely predominates. The tumours are unlikely to re-
cur, but rare cases of mucinous cystadenoma with ma-
lignant transformation have been described (Figs 5.22, 
5.23) [135].

5.9 Malignant Epithelial 
Tumours

5.9.1 Acinic Cell Carcinoma

ICD-O:8550/3
Acinic cell   carcinoma (AcCC) is defined as a malignant 
epithelial neoplasm in which some of the neoplastic cells 
demonstrate serous acinar cell differentiation.

It accounts for about 2–4% of salivary gland tu-
mours, and 12–17% of malignancies [62]. It is slight-
ly commoner in women and the mean age at presen-
tation is 44 years, although AcCCs can affect children 

Fig. 5.21. Oncocytic (papillary) cystadenoma of the larynx. Cys-
tically dilated ducts are lined with oncocytic cells
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and centenarians. The parotid is involved in 92% of 
cases (3% bilateral), with only occasional examples in 
the submandibular or minor glands [62], or periparot-
id lymph nodes [161]. The typical clinical history is of 
a slowly enlarging mass (for as long as 40 years) some-
times with pain and facial nerve weakness. Most tu-
mours are partly circumscribed, with a diameter of 10–
30 mm, although some may reach 220 mm [4]. Micros-
copy shows one or more growth patterns – solid, mi-
crocystic, follicular and papillary-cystic. The follicular 
pattern resembles thyroid tissue, and any tumour in 
the parotid with a papillary-cystic architecture should 
be considered to be an AcCC, until proven otherwise. 
The cells in AcCC may take one of several forms – aci-
nar (serous or blue dot), intercalated ductal (cuboidal, 
often lining small ducts), microvesicular, hob-nail or 
clear – the last is surprisingly rare, being seen in only 

6% of cases [62]. Several growth patterns and cell types 
may be seen in any individual tumour (Figs 5.24–5.26). 
Dedifferentiation towards a high-grade malignancy 
occurs occasionally [51], and all surgical specimens of 
AcCC must be sampled adequately. A lymphoid infil-
trate is found in about 30% of cases, but is only of clin-
ical significance (having a good prognosis) when the 
tumour is a well-circumscribed nodule with a micro-
follicular architecture (Fig. 5.27) [133].

The most useful special stain in AcCC is PASD, 
which highlights cytoplasmic zymogen granules 
(Fig. 5.28). Immunohistochemistry is of limited val-
ue – positivity is seen with cytokeratin, amylase, CEA 
and in 10% S-100 protein [221]. Other myoepithelial 
markers are negative. It has been suggested that bone 
morphogenetic protein-6 (BMP-6) may be useful, but 
this marker is not yet widely available [92]. Electron 

Fig. 5.22. Mucinous cystadenoma. Cysts are lined with mucus-
secreting cells without atypia

Fig. 5.23. Mucinous cystadenoma with malignant transformation 
[136]. Cellular pleomorphism and signet ring cell appearance

Fig. 5.24. Acinic cell carcinoma solid variant. Th e cells show 
granular cytoplasm and acinar diff erentiation similar to normal 
salivary gland acini

Fig. 5.25. Acinic cell carcinoma, papillary subtype: papillae are 
lined with intercalated duct-like cells, some containing microvesi-
cles, others showing a hobnail/clear cell appearance
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microscopy shows multiple, round, electron-dense cy-
toplasmic secretory granules [62]. The differential di-
agnosis depends on the subtype: serous cells resemble 
normal parotid acini, but with an abnormal architec-
ture. The papillary-cystic type bears a close similari-
ty to the controversial entity cystadenocarcinoma. A 
follicular pattern suggests metastatic thyroid carcino-
ma, but is thyroglobulin-negative. The clear cell vari-
ant must be differentiated from other neoplasms com-
posed of clear cells, but there are always some cells 
with PASD-positive granules. AcCC is a genuine ma-
lignancy capable of killing, although this may take 
many years. Average figures for recurrence are 35% 
and death from disease 16% [62]. Several unsuccess-
ful attempts have been made to predict the clinical out-
come of AcCC from morphology, as even the blandest 
of tumours may cause death. Two studies have shown 

that Ki-67 (MIB1) is an independent prognostic indi-
cator [94, 198]. Skálová et al. found that tumours with 
a proliferation index <5% were cured by complete ex-
cision, whereas more than half of AcCCs with indices 
above this either recurred or metastasised [198]. The 
most effective treatment is complete surgical excision 
of the primary. Radiation may have a role if this is not 
possible.

5.9.2 Mucoepidermoid Carcinoma

ICD-O:8430/3
Mucoepidermoid   carcinoma (MEC) demonstrates 
a wide age distribution with a mean of 45 years. Pa-
tients with tumours in the palate tend to be younger 
than those with tongue lesions. It is also the common-
est salivary malignancy in children, and can be seen in 
patients as young as 4 years old [35]. There is a slight 
3:2 female predominance. It can occur in either ma-
jor or minor glands. MEC is “a tumour characterised 
by the presence of mucus-producing cells, epidermoid 
cells and cells of intermediate type”. The proportion 
of the different cell types and their architectural con-
figuration (including cyst formation) vary between tu-
mours and sometimes within any individual neoplasm. 
Mucous cells tend to be more numerous in MECs with 
cyst formation. Mucous cells are cuboidal, columnar or 
goblet-like and form solid masses or line cysts, where 
they may be single or multi-layered [173]. The mu-
cin stains with PASD, Alcian blue and mucicarmine, 
and these are particularly useful in cases where mu-
cus cells are few. Mucus-filled cysts may rupture and 
elicit an inflammatory response. Epidermoid cells usu-
ally have intercellular bridges, but it should be noted 
that the term epidermoid does not indicate squamous 
differentiation, but simply a squamous-like appear-

Fig. 5.26. Follicular variant of acinic cell carcinoma: the tumour 
is composed of follicle-like spaces of varying sizes lined with cu-
boidal intercalated duct-type cells

Fig. 5.27. Acinic cell carcinoma with lymphoid stroma: a charac-
teristic microcystic appearance of this tumour subtype is seen

Fig. 5.28. Acinic cell carcinoma. PAS-D emphasises coarse zy-
mogen granules in the cytoplasm of the tumour cells
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ance (Figs. 5.29–5.31). In fact, keratinisation is very 
rare in MEC, and indeed is much commoner as part 
of squamous metaplasia in pleomorphic adenoma or 
malignant myoepithelioma, and in metastatic squa-
mous carcinoma from the skin or upper aerodigestive 
tract. Epidermoid cells may be sparse in MECs, and 
high molecular weight cytokeratin stains (e.g. LP34) 
and p63 can help identify them. Intermediate cells are 
small with dark-staining nuclei and they often form 
the stratified lining of cysts beneath the mucous cells. 
Clear cell change may be seen in either the squamous 
or intermediate cells and MEC may take the form of a 
clear cell carcinoma [182]. Similarly, oncocytes can be 
plentiful [109]. All MECs are malignant with a meta-
static potential, regardless of their microscopic appear-
ance. Nevertheless, histological features can be used to 

predict outcome to some degree, and MECs should be 
given one of three microscopic grades, based on the ex-
tent of the cystic component, neural invasion, necrosis, 
cytological pleomorphism and mitotic activity. This 
assessment has considerable prognostic significance, 
with death rates due to disease of 3.3, 9.7 and 46.3% 
for grades 1, 2 and 3 respectively [62]. Recently, a new 
grading system has been proposed, but it is still under 
evaluation [22]. Assessment of the MIB1 proliferation 
index has also been shown to be of value [196].

5.9.3 Adenoid Cystic Carcinoma

ICD-O:8200/3
Adenoid cystic   carcinoma (AdCC) is a malignant tu-
mour with no particular age or sex predilection. It can 
occur in any gland, but most often in the submandibular 
or minor salivary glands, particularly the palate. How-
ever, in spite of often apparently slow growth, outcome 
over the long term is poor. AdCC is an extensively infil-
trative tumour with characteristic perineural invasion, 
and this is partly responsible for the clinical presenta-
tion of late, but repeated local recurrences. Unlike other 
salivary gland malignancies, when AdCC metastasises, 
it tends to involve distant organs (lung, bone) rather 
than local lymph nodes [117].

Histologically, AdCC is a generally solid tumour in 
which the cribriform pattern is easily recognised on mi-
croscopy, but tubular and solid structures can also be 
present. The commonest growth patterns are:

Cribriform: this is the most characteristic microscop-
ic feature, dominated by multiple cribriform structures, 
composed of epithelial and basal/myoepithelial cells. 
The nuclei are usually dark, hyperchromatic and angu-
lated. Mitotic figures are easy to find and may be abun-

Fig. 5.29. Mucoepidermoid carcinoma: clear, intermediate and 
mucus-secreting cells

Fig. 5.30. Low-grade mucoepidermoid carcinoma: typical cystic 
and solid pattern

Fig. 5.31. High-grade mucoepidermoid carcinoma: “epidermoid” 
cells arranged in a solid pattern also show nuclear pleomorphism. 
Mucus-secreting cells may be scarce
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dant; the MIB1 proliferation index exceeds 10% [201]. 
The contents of the spaces can be loose and basophil-
ic or dense and eosinophilic. Hyalinisation is common 
in adenoid cystic carcinoma and may be extreme. In 
those cases with excessive deposition of hyalinised ma-
terial, the spaces are distended with loss of the cribri-
form pattern. Tumour cells may be sparse and bland, 
and thus the lesions may mimic a pleomorphic adeno-
ma (Figs. 5.32, 5.33).

Tubular: this is composed of small tubules lined with 
one or two cell types, luminal and abluminal without 
significant cytological atypia. Because of this bland cy-
tological appearance it may be mistaken for basal cell 
adenoma, except for the presence of infiltration.

Solid (basaloid): this is dominated by large solid sheets 
of tumour cells, sometimes with comedo-like central 
necrosis. Within the solid masses of tumour cells, there 
are small duct-like spaces surrounded by a definite lay-
er of epithelial cells (Figs. 5.34, 5.35). This latter finding 
distinguishes solid variant AdCC from (relatively low-
grade) basal cell adenocarcinoma and the aggressive ba-
saloid squamous cell carcinoma, which in addition often 
shows intraepithelial dysplastic changes.

A rare finding in all types of AdCC is squamous 
metaplasia, either as single cells or with keratin pearl 
formation [62].

A system of three grades based on the presence of 
tubular, cribriform and solid pattern [171] has shown 

Fig. 5.32. Adenoid cystic carcinoma, cribriform variant: multiple 
cribriform spaces composed of basaloid cells, with hyalinised ma-
terial surrounded by small hyperchromatic cells

Fig. 5.33. Adenoid cystic carcinoma, cribriform variant. Diff use 
hyalinisation with compression of tumour cells. Nuclear pleomor-
phism may be diffi  cult to appreciate, leading to a false diagnosis of 
pleomorphic adenoma

Fig. 5.34. Adenoid cystic carcinoma, solid variant. Th is is com-
posed of multiple solid nodules, some displaying central comedo-
like necrosis. Th e tumour can be seen to infi ltrate bone

Fig. 5.35. Adenoid cystic carcinoma, solid variant. Tumour is-
lands contain small ducts lined with a layer of epithelial cells. In 
the absence of characteristic cribriform structures, the latter fea-
ture is diagnostic



 Major and Minor Salivary Glands  Chapter 5 149

that outcome is better in tubular ACC, while the worst 
prognosis is seen in solid AdCC. Nevertheless, clini-
cal stage appears to be a better predictor than grade 
[210].

Another unfavourable feature of AdCC is the fre-
quent involvement of resection margins in the surgical 
specimen, particularly as the result of extensive perineu-
ral infiltration. As complete excision of AdCC is diffi-
cult, patients often require postoperative radiotherapy.

A most important histological differential diagnosis 
is between AdCC and polymorphous low-grade adeno-
carcinoma (see Sect. 5.9.4).

5.9.4 Polymorphous 
Low-Grade Adenocarcinoma

ICD-O:8525/3
Polymorphous low-grade   adenocarcinoma (PLGA) is 
also known as terminal duct or lobular carcinoma. It is 
more frequent in women, and the average age at presen-
tation is 59 years (range 21–94) [62]. Most cases arise in 
intra-oral minor salivary glands, particularly the palate, 
with only rare examples in the parotid, sometimes de-
veloping into a pleomorphic adenoma [223]. The char-
acteristic histological picture of PLGA is an infiltrating 
tumour with cytological uniformity and morphological 
diversity [171]. The architecture comprises a variety of 
patterns, including ducts, streams, and micropapillary, 
cribriform and solid structures (Fig. 5.36). Diffuse infil-
tration of tumour cells with Indian filing and concentric 
growth around nerves is reminiscent of lobular carci-
noma of the breast (Fig. 5.37).

The cells each have single regular round, ovoid or fu-
siform bland nuclei, sometimes with intra-nuclear vac-
uoles [187] and absent or small nucleoli. Variably pres-
ent are oncocytic, clear or mucous cells. Mitotic figures 
are scanty, and never atypical. The stroma varies from 
fibromyxoid to densely hyaline, but the chondroid ma-
trix of a pleomorphic adenoma is not seen. Immuno-
histochemistry shows positivity with epithelial markers 
(cytokeratins, EMA), S-100, bcl-2 and sometimes CEA, 

SMA and vimentin [26]; MIB1 proliferation is low – 
mean 2.4% (range 0.2–6.4) in one study [201]. PLGA 
behaves as a low-grade malignancy; a literature review 
found a recurrence rate of 21%, regional nodal metasta-
sis in 6.5%, distant metastasis in 1.8%, and death due to 
cancer in 0.9% [116]. However, after 10 years late recur-
rences and metastases are perhaps more common than 
that [63], although in another study with a long follow-
up, recurrence was in large part due to incompleteness 
of excision – none of the 22 excised tumours recurred 
or caused death [159]. In a larger series of 164 PLGA, 
more than 95% of the patients had no evidence of dis-
ease after a long-term follow-up [26]. The recommend-

ed treatment of PLGA is wide, but conservative surgi-
cal excision, postoperative radiation and chemotherapy 
have little place.

The most important histopathological differential di-
agnosis is from the much more aggressive adenoid cys-
tic carcinoma. Although both are diffusely infiltrating 
carcinomas that display morphological diversity, at a cy-
tological level the nuclei in AdCC are seen to be hyper-
chromatic, angulated, pleomorphic and densely packed 
with more frequent mitotic figures, in contrast to the 
nuclei in PLGA, which are uniform with finely speckled 
chromatin. In addition, staining with S-100 protein is 
usually more diffuse and stronger in PLGA than AdCC 
[201, 225]. Other markers such as c-kit (CD117) are of 
little use in practice, as staining can be seen in AdCC 
and most PLGAs [59]. Much more reliable marker is the 
MIB1 proliferation index, which is almost always signif-
icantly lower in PLGA [201, 225]. Other differential di-
agnoses include pleomorphic adenoma, which in minor 
salivary glands can be poorly circumscribed. The pres-
ence of chondroid matrix and any circumscription fa-

Fig. 5.36. Polymorphous low-grade adenocarcinoma. Perineural 
infi ltration. Tumour cells show bland cytonuclear abnormality

Fig. 5.37. Polymorphous low-grade adenocarcinoma. Indian fi l-
ing appearance resembling lobular carcinoma of the breast
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vours PA, but it is sometimes not possible to distinguish 
these tumours, particularly on a small biopsy. Papil-
lary structures form part of the spectrum of growth pat-
terns seen in PLGA [206], but when extensive, there is 
evidence that these tumours are slightly but significant-
ly more aggressive [63, 64], although they do not seem 
to affect long-term survival. Genuine high-grade malig-
nancy can occur rarely, as either a poorly differentiated 
PLGA or as a salivary duct carcinoma [191].

5.9.4.1 Cribriform   Adenocarcinoma 
of the Tongue

ICD-O:8525/3
A newly described tumour [134] found so far only in the 
tongue, shares some histological features with PLGA, 
to which it is probably related. Cribriform adenocarci-
noma of the tongue (CAT) usually arises in adults with 
a mean age of 50 years and equal sex incidence in the 
root of the tongue. Generally, at the time of diagnosis 
there are metastases in the neck lymph nodes, either 
unilaterally or bilaterally, but distant spread has not 
been described.

Microscopic examination shows lobules divided by 
fibrous septa, composed of areas with solid and micro-
cystic growth patterns. In the solid areas, tumour nests 
often display a well-developed hyperchromatic outer 
layer with a perpendicular arrangement of cells. This 
layer is frequently detached, forming papillae or glomer-
uloid structures surrounded by apparent clefts. The mi-
crocystic growth pattern is composed of lobules of neo-
plastic cells with a cribriform and/or tubular architec-
ture, the two patterns often intermingling. Typically, the 
tubules are approximately of the same size and consist of 

one cell layer. Cytologically, there is one cell type; char-
acteristically, the nuclei, which often overlap one anoth-
er, are pale and vesicular with a “ground glass” quali-
ty, thus resembling those of papillary thyroid carcino-
ma (Fig. 5.38).

Each nucleus can contain up to three nucleoli of vary-
ing conspicuousness. Immunohistochemically, a strong 
or patchy reaction is seen with cytokeratins and S-100 
protein. Actin, calponin and smooth muscle myosin 
heavy chain react with only a few areas. They are com-
pletely negative for thyroglobulin.

Patients treated with surgical excision and subse-
quent irradiation have a good chance of prolonged sur-
vival without recurrence or further metastatic spread 
[134].

5.9.5 Epithelial-Myoepithelial 
Carcinoma

ICD-O:8562/3
The mean age at diagnosis of epithelial-myoepithelial 
  carcinoma (EMCa) is 60 years (range 8–103), with a 
small majority in females [62]. It occurs predominantly 
in the parotid gland, less often in the submandibular 
gland, occasionally in minor salivary glands and rarely 
in the bronchus [234]. The microscopic appearance 
is characterised by small ductular lumina lined with 
two layers of cells (Fig. 5.39). The inner comprises cy-
tokeratin-positive epithelial cells, and it is surrounded 
by an outer mantle of often clear myoepithelial cells, 
which express SMA, smooth muscle myosin heavy 
chain and calponin. S-100 protein also stains the outer 
cells strongly, but is less specific and sometimes reacts 
with the inner layer [114] – CK 14 appears to be un-

Fig. 5.38. Cribriform adenocarcinoma of the tongue (CAT). A 
vaguely nodular growth pattern is composed of solid nests with 
tubular structures

Fig. 5.39. Epithelial myoepithelial carcinoma (EMCa): character-
istic biphasic appearance with an inner layer of ductal cells and 
outer layer of clear myoepithelial cells. Basal membrane-like ma-
terial surrounds the outer cells
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helpful. The outer cells are in turn surrounded by a rim 
of PAS-positive basement membrane material of vari-
able thickness. This pattern is reproduced throughout 
most of the tumour, though each element may vary 
in prominence both between and within each lesion. 
Grossly, the tumours often appear to be well circum-
scribed, but microscopy usually reveals some invasion 
of surrounding structures. Cytological pleomorphism 
is infrequent, but mitotic figures may be numerous. 
The stroma is usually scanty, but on occasions it con-
sists of plentiful hyaline basement membrane material 
with relatively inconspicuous bilayered ducts; the tu-
mour can then be mistaken for a pleomorphic adenoma 
[186]. Other differential diagnoses encompass a wide 
range of salivary neoplasms, mainly those composed of 
clear cells, both primary and metastatic. Many salivary 
tumours can be diagnosed purely on H&E morphol-
ogy, but clear cell lesions are an exception, and most re-
quire immunohistochemistry and sometimes electron 
microscopy. EMCa can occasionally dedifferentiate 
as a high-grade adenocarcinoma [2] or a sarcomatoid 
spindle cell neoplasm of myoepithelial type [186]. That 
they originate from intercalated ducts is supported by 
an unusual case of a typical EMCa in a parotid gland, 
which also contained multiple nodules of  intercalated 
duct hyperplasia (Figs. 5.40–5.42) [48].

This appearance may explain why EMCa is not in-
frequent in hybrid tumours [31, 37]. The behaviour of 
EMCa is generally considered to be low grade, and in 
a literature review of 67 cases, recurrences were noted 
in 31%, cervical lymph node metastasis in 18%, distant 
metastasis in 7% and death due to tumour in 7% [13]. In 
contrast, the series of Fonseca and Soares [71] found that 
50% of neoplasms recurred and 40% of patients died of 
cancer. The only morphological feature found to corre-
late with a poor prognosis was nuclear atypia in more 
than 20% of tumour cells. In another study DNA anal-
ysis has shown that aneuploidy is associated with an in-
creased chance of recurrence [34].

5.9.6 Hyalinising Clear Cell Carcinoma

ICD-O:8310/3
Monomorphic clear cell carcinomas are either epithe-
lial or myoepithelial (clear cell malignant myoepithe-
lioma). The former, now known as  hyalinising clear cell 
 carcinoma was first described by Škorpil in Czech and 
German [205] and was rediscovered recently [138, 193], 
but was not included in the revised WHO classification 
[171]. It usually arises in the minor glands and is of low-
grade malignancy. Microscopically, it is characterised by 
groups and trabeculae of polygonal glycogen-rich cells 
separated by dense collagen bands. At times, particu-
larly in the deeper parts of the tumours, the cells may 
lose their clarity when their cytoplasm appears weakly 

eosinophilic. Immunohistochemistry reveals positivity 
with epithelial markers (e.g. cytokeratin), but myoepi-
thelial markers (e.g. S-100 protein and SMA) are nega-
tive [138].

5.9.7 Basal Cell   Adenocarcinoma

This tumour has the architecture and cytology of basal 
cell adenoma, but displays infiltration. Most cases arise 

Figs. 5.40–5.42. Intercalated duct hyperplasia of the parotid 
gland. Top: Hyperplastic foci are composed of an inner layer of 
epithelial cells surrounded by myoepithelial cells with ample and 
clear cytoplasm. Th e former stain for CAM5.2 (lower) and the lat-
ter for smooth muscle actin (middle)
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in patients over 50 years of age, and there is an equal 
sex incidence [16]. The usual site is the parotid gland, 
but they have been described in the submandibular 
[131, 144], sublingual [139] and minor glands [111]. 
They can arise de novo, but about 25% develop in a pre-
existing basal cell adenoma [144], usually of the mem-
branous type [16] (see Sect. 5.8.3). Microscopically, the 
general morphological and cytological appearances are 
almost identical to basal cell adenoma and likewise, 
four growth patterns are recognised – solid, tubular, 
trabecular and membranous – although these are not 
thought to have prognostic significance. The tumour 
islands contain a mixture of large, paler and small ba-
saloid cells, with the latter usually demonstrating pe-
ripheral palisading, though this is less marked than 
in the benign counterpart. The large cells sometimes 
form eddies, and the tumour islands may also contain 
small tubules and foci of squamous metaplasia. The 

amount of basement membrane material varies, but 
can be marked, especially in the membranous variant. 
Occasional cases show cytological pleomorphism, but 
generally this is absent, and mitotic figures are usually 
sparse. The most reliable indicator of malignancy is in-
filtration of the surrounding gland, and less frequently 
of blood vessels and nerves (Fig. 5.43) [16]. In addition, 
the Ki-67 proliferation index is usually higher in basal 
cell adenocarcinoma than its benign counterpart (>5% 
vs. <2.7%) [152]. More than half the carcinomas in one 
study expressed p53, and 3 out of 11 cases were posi-
tive for epidermal growth factor receptor (EGFR); in 
contrast, all the adenomas were negative [152]. The 
differential diagnosis of basal cell adenocarcinoma 
includes solid forms of adenoid cystic carcinoma (see 
Sect. 5.9.3), which are much more aggressive neoplasms 
with cytological pleomorphism and plentiful mitot-
ic figures; these are generally associated with other 
growth patterns such as small luminal structures. The 
behaviour of most basal cell adenocarcinomas is low 
grade. A review found an incidence of local recurrence 
of 37%, cervical lymph node metastasis of 8%, distant 
metastases of 4% and one patient died of disseminated 
disease [144].

5.9.8 Myoepithelial Carcinoma 
(Malignant Myoepithelioma)

ICD-O:8982/3
Myoepithelial   carcinoma is defined as a malignant epi-
thelial neoplasm in which the predominant differen-
tiation of the tumour cells is myoepithelial [171]. The 
average age of patients at presentation is about 55 years 
(range 14–86), and the sex incidence is approximately 
equal. Most cases arise in the parotid, but they also oc-
cur in the submandibular and minor glands [62, 168]. 
They may arise de novo, but at least 50% develop in a 
pre-existing pleomorphic adenoma or benign myoepi-
thelioma [2, 54, 149, 168].

Macroscopically, malignant   myoepitheliomas are 
uncircumscribed masses usually 20–50 mm in diam-
eter (maximum 250 mm). The microscopic architec-
ture is often multinodular with infiltration into adja-
cent tissues. The nodules comprise solid and sheet-like 
growths of tumour cells often with plentiful myxoid or 
hyaline material, and sometimes displaying central ne-
crosis (Figs. 5.44, 5.45). The range of cell types reflects 
that seen in benign myoepitheliomas and includes epi-
thelioid cells (the most frequent) often arranged in tra-
becular or pseudo-acinar structures with cleft-like spac-
es. Cells with clear cytoplasm or vacuolation (resem-
bling lipoblasts) and cells with hyaline (plasmacytoid) 
and spindle to stellate forms are also seen (Fig. 5.46). In 
most malignant myoepitheliomas one cell type predom-

Fig. 5.43. Basal cell adenocarcinoma. In spite of the lack of signif-
icant cellular atypia, the infi ltrative pattern is diagnostic of malig-
nancy. Courtesy of Prof. J.W. Eveson, Bristol, UK

Fig. 5.44. Myoepithelial carcinoma. Multiple nodules infi ltrate 
dense fi brous tissue
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inates, but there is usually a minor component of oth-
er cell types. No true glands or lumina are seen in pure, 
malignant myoepitheliomas, but as with their benign 
counterparts, occasional small ducts in a neoplasm with 
otherwise typical features should not preclude the diag-
nosis [183]. The nuclei can vary from relatively uniform, 
small with finely distributed chromatin, lacking obvious 
nucleoli, to markedly enlarged and pleomorphic, show-
ing chromatin clumping and large nucleoli. Mitotic fig-
ures may be plentiful (range 3 to 51 per 10 high power 
fields) and include atypical forms [168]. Multinucleate 
[33] and bizarre tumour giant cells may occasionally be 
present. The tumour-related matrix is generally promi-
nent and is hyalinised or myxoid.

Special stains in tumours without any ductal dif-
ferentiation show no mucicarmine-positive mucus, 
but plentiful glycogen is found in clear cells and the 
myxoid matrix is positive with Alcian Blue. Metaplas-
tic changes are frequent and include areas showing 
squamous differentiation, often with keratinisation 
(Fig. 5.47). Perineural invasion is seen in 44% and vas-
cular invasion in 16%. In one series, 40% of tumours 
were categorised as high grade and 60% as low grade 
[168]. All tumours show some positivity for S-100 pro-
tein, vimentin and broad-spectrum cytokeratin (e.g. 
AE1-AE3 or MNF116). Other cytokeratin antisera 
(CAM 5.2 and LP34) show some reactivity in most tu-
mours, and about half display some expression of cyto-
keratin [13]. Of the more specific myoepithelial mark-
ers, approximately 75% of tumours including those 
composed of plasmacytoid cells, express calponin and 
about 50% are positive with αSMA; p63 was positive 
in 60% [166]. Amongst other markers, glial fibrillary 
acidic protein (GFAP) is positive in 31% and epithe-
lial membrane antigen (EMA) in 20%, in addition to 
highlighting any true small ducts, but carcino-embry-
onic antigen (CEA) is usually negative. CD117 (c-kit) 
was positive in the few cases studied [112]. The mean 
MIB1 (Ki-67) index in one series was 35% (range 15–
65), with any count above 10% said to be diagnostic of 
malignancy in a myoepithelial neoplasm [151].

Electron microscopy shows that some tumour cells 
contain small desmosomes, but actin filaments are few 
[168]. It has been shown that malignant myoepithelio-
mas secrete matrix-degrading proteinases, as well as 
proteinase inhibitors [215], and this appears to be as-
sociated with demonstrated inhibition of angiogenesis. 
These features indicate an anti-invasive effect, and al-
though as yet poorly understood, this is likely to have 

Fig. 5.45. Myoepithelial carcinoma, solid growth pattern with 
central necrosis in one of the nodules. Th is fi nding may mimic 
salivary duct carcinoma with comedo-like necrosis

Fig. 5.46. Myoepithelial carcinoma. Th e spindle cell component 
shows nuclear pleomorphism resembling a soft  tissue sarcoma. A 
helpful diagnostic pointer is that other types of myoepithelial cell 
are usually identifi ed elsewhere

Fig. 5.47. Myoepithelial carcinoma: focal squamous metaplasia 
with keratin pearl formation
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an effect on the biological aggressiveness of any partic-
ular tumour.

The variable appearance of malignant myoepitheli-
oma, leads to a wide differential diagnosis, including 
other salivary carcinomas. Nodules with central necro-
sis mimic the comedocarcinoma structures in salivary 
duct carcinoma, but there is usually more stromal ma-
terial in the myoepithelial neoplasm and in addition, S-
100 and/or myoepithelial markers are usually positive. 
The clear cell variant resembles many other salivary 
neoplasms composed of clear cells, benign and malig-
nant, primary and metastatic (Table 5.3) [132, 174] (see 
Sect. 5.9.5).

The prognosis of malignant myoepithelioma is vari-
able, but approximately one-third of patients die of dis-
ease, another third have residual tumour and the re-
maining third are disease-free [62, 168]. When metas-
tases occur, they can be found in neck lymph nodes 
and at distant sites, including lungs, kidney, brain and 
bones. Malignant myoepitheliomas arising in ordinary 
pleomorphic adenomas behave in the same way as those 
that arise de novo [168], but it has been suggested that 
neoplasms developing in multiply recurrent pleomor-
phic adenomas may pursue a prolonged course [52]. A 
further suggestion is that malignant myoepitheliomas 
composed mainly of plasmacytoid cells may be more ag-
gressive [53, 218]. However, Savera and Sloman in their 
series of 25 cases found only a weak statistical correla-
tion for outcome with cytological atypia (high grade), 
but other parameters (tumour size, site, cell type, mitot-
ic rate, presence of a benign tumour, necrosis, perineu-
ral and vascular invasion) showed no relationship [168]. 
In practice with any particular case, the various histo-
logical features should be listed, and an attempt made to 
describe the tumour as low- or high-grade, but adding a 
rider that histological grade is as yet a far from proven 
guide to clinical behaviour. Treatment is surgical, and 

no role for radio- and chemotherapy has yet been estab-
lished.

5.9.9 Salivary Duct Carcinoma

ICD-O:8500/3
Salivary duct   carcinoma (SDC) is probably not as un-
common as previously thought [87, 93]. Most patients 
are over 50 years old and there is at least a 3:1 male pre-
dominance. It arises mainly in the parotid, less often in 
the submandibular gland and only occasionally in the 
minor glands of the palate [47], buccal mucosa [162], 
maxilla [122] and larynx [69]. It can develop de novo 
or in a pre-existing pleomorphic adenoma [86, 87] or 
polymorphous low-grade adenocarcinoma [191]. The 
microscopic appearance of SDC bears a striking resem-
blance to ductal carcinoma of the breast, both in situ 
and invasive, where all of the features of the mammary 
equivalent can be reproduced (Fig. 5.48). Perineural and 
lymphovascular invasion are seen in many cases. Nucle-
ar pleomorphism is usual, and is also apparent on FNA 
cytology [192]. Mitotic figures are often numerous, also 
reflected in a high Ki-67 proliferation index [93].

Although most cases of SDC can be diagnosed with 
HE alone, special stains can help in a few instances. Im-
munohistochemistry shows expression of epithelial mark-
ers such as cytokeratins (including subtype 7, but not 20), 
EMA and GCDFP-15. S-100 protein is usually negative, as 
are myoepithelial markers, although they may highlight 
subtle in situ lesions [5]. Despite the morphological simi-
larity to breast carcinoma, staining for oestrogen and pro-
gesterone receptors is almost always negative, in contrast 
to that for androgen receptors (AR), where >90% of SDCs 
react, even in women. AR positivity appears to be specif-
ic to SDC (including when it arises in a pleomorphic ad-
enoma), and is not seen in for example, mucoepidermoid 

Table 5.3. Classifi cation of clear cell tumours and tumour-like conditions of the salivary glands [174]

Benign Pleomorphic adenoma
Myoepithelioma
Sebaceous adenoma
Oncocytoma
Multifocal nodular oncocytic hyperplasia (MNOH)

Malignant, primary
(carcinomas not usually characterised by 
clear cells, but with rare clear cell variants)

Mucoepidermoid carcinoma
Acinic cell carcinoma

Malignant, primary
(carcinomas usually characterised by clear 
cells)

Epithelial-myoepithelial carcinoma
Hyalinising clear cell carcinoma
Clear cell malignant myoepithelioma (myoepithelial carcinoma)
Sebaceous carcinoma

Malignant, metastatic Carcinomas: especially kidney, thyroid. Also melanoma
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carcinoma [142]. Some studies have shown SDCs to ex-
press prostate specific antigen (PSA) or acid phosphatase 
[110, 120], but another failed to confirm this [185] and 
similarly, only 1 out of 40 cases in a Mayo Clinic series 
was PSA-positive [115]. More recently cases of SDC show-
ing positive staining for HER-2/neu (c-erbB-2) protein on 
immunohistochemistry have been published [202], and 
the gene amplification has been demonstrated with FISH 
analysis [204].

Several rare morphological variants of SDC have 
been described, including cribriform [23], micropapil-
lary [147], sarcomatoid [96], mucin-rich [190] and on-
cocytic (Figs. 5.49, 5.50) [184]. So-called low grade sal-
ivary duct carcinoma [46] is probably a separate entity 
(see below).

The differential diagnoses of SDC are high-grade 
mucoepidermoid carcinoma, oncocytic carcinoma and 
some metastases. The diagnosis of mucoepidermoid 
carcinoma requires the presence of squamous-like cells, 
mucus-producing cells and cells of intermediate type, 
and there is no expression of androgen receptors. Many 
salivary oncocytic carcinomas probably demonstrate 
other types of malignancy (including SDC) with plenti-
ful oncocytic cells, but a true oncocytic carcinoma lacks 
any features of SDC and is AR-negative. At present, nei-
ther of these two differential diagnoses is clinically crit-
ical since the prognosis is similar. However, it is impor-
tant to identify metastatic carcinoma, particularly from 
the prostate or breast. In most cases, metastases will be 
obvious from clinical investigation and imaging studies, 
but the usual immunoprofile of these tumours is differ-
ent: prostatic carcinomas tend to be AR+, ER−, PSA+, 
CK 7+; breast carcinoma tend to be usually AR−, often 
ER +, PSA−, CK 7+; SDC is AR+, ER−, usually PSA−, and 
CK 7+.

The prognosis for SDC is poor, and most series have 
shown that more than 70% of patients die of disease, 
usually within 3 years. Nevertheless, Grenko et al. [86] 
alluded to a minority (about 25–30%) who do well, but 
their study was unable to identify any particular features 
of this group. Amongst possible prognostic indicators, 
tumour size is probably important, with lesions <30 mm 
in diameter having a better prognosis [103], but never-
theless several fatal lesions of 20 mm have been report-
ed [23, 36, 87, 185]. Determination of tumour DNA ploi-
dy has not been found to have prognostic significance 
[9, 86], but it is possible that MIB1 proliferative activ-
ity might do so [93]. At present, the best hope for long-
term survival appears to be complete surgical excision 

Fig. 5.48. Salivary duct carcinoma: invasive irregular ducts and 
cribriform structures strongly resemble ductal carcinoma of the 
breast

Fig. 5.49. Salivary duct carcinoma, mucin-rich variant. Th is is 
composed of a mixture of usual-type salivary duct carcinoma and 
lakes of mucinous adenocarcinoma

Fig. 5.50. Salivary duct carcinoma with oncocytic diff erentia-
tion. Th e cells have ample granular cytoplasm with vesicular nu-
clei and prominent nucleoli. A clear distinction between oncocyt-
ic salivary duct carcinoma and true oncocytic carcinoma may not 
be possible, as they may not be separate entities
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with radical neck dissection followed by radiotherapy to 
the tumour bed and chemotherapy [36, 145]. The recent 
identification of androgen receptors expression in SDC 
raises the question as to whether anti-androgen ther-
apy (e.g. flutamide or goserelin) might have merit [99, 
142, 153]. The significance of staining for HER-2/neu (c-
erbB-2) protein is at present uncertain [202, 204], either 
prognostically or for planning therapy with herceptin.

The entity “low grade salivary duct carcinoma (low 
grade cribriform cystadenocarcinoma)” has a predomi-
nantly intraductal growth pattern with low-grade cyto-
logical features [46], and its relationship to usual-type 
SDC is as yet uncertain. The tumour is S-100-positive 
and the only case studied for AR was negative [19]. The 
prognosis is good, and although only a few cases have 
been described, none of the patients has died of dis-
ease.

5.9.10 Oncocytic   Carcinoma

ICD-O:8290/3
Several carcinoma types have variants composed of 
oncocytic cells, but only a few dozen cases of pure on-
cocytic carcinoma have been reported. The average 
age is 63 years (range 29–91), and most have occurred 
in the parotid [62]; some have arisen in Warthin’s tu-
mours [222]. The diagnosis of a pure oncocytic car-
cinoma requires the identification of malignancy, 
oncocytic differentiation and lack of features of any 
other tumour type. It is likely that a pure oncocytic 
carcinoma is an aggressive tumour, as over half of the 
patients reported either died of disease or suffered re-
currences [169].

5.9.11 Malignancy in Pleomorphic 
Adenoma Malignant 
Mixed Tumour

The histological diagnosis of pleomorphic adenoma 
(PA; benign mixed tumour) is not always straightfor-
ward, as benign lesions may display atypical histologic 
features such as capsular infiltration, hypercellularity, 
cellular atypia, necrosis and vascular invasion [3, 7], 
which cause suspected malignancy. In addition, some 
PAs contain genuine cytologically malignant cells, but 
behave in a benign fashion [21, 56]. A further paradox 
is the rare occurrence of histologically benign-looking 
PAs that metastasise [232]. Thus, the concept of malig-
nancy in PA is much more complex than appears at first 
sight. This is reflected by the variable incidence for the 
reported frequency of malignancy in PA. In several large 
series [83, 125, 149, 209, 223] the average was 3.6% of 
all salivary gland tumours and 11.7% of malignancies; 

overall, malignancy develops in 6.2% of all PAs (range 
in different series 1.9 to 23.3%). The incidence of ma-
lignant change increases with the length of history of 
the PA, from 1.5% at 5 years to 10% after 15 years. The 
concept of malignant mixed tumour (MMT) as a malig-
nant tumour that contains remnants of benign mixed 
tumour was developed by LiVolsi and Perzin in 1977 
[125]. Spiro et al. [209] agreed with this, but suggested 
a possible de novo origin in cases lacking a clinical his-
tory or histological evidence of a pre-existing salivary 
gland tumour.

The revised WHO classification of salivary gland tu-
mours [171] discussed the topic of MMT with the title 
Carcinoma in Pleomorphic Adenoma and the sub-title 
Malignant Mixed Tumour. Three entities are recognised: 
carcinoma in pleomorphic adenoma, carcinosarcoma 
(true malignant mixed tumour) and metastasising pleo-
morphic adenoma [171]. There is no uniform agreement 
on this classification as metastasising PA does not con-
tain histological features of malignancy and therefore it is 
anomalous to include it as a form of malignancy in PA. In 
addition, not all carcinosarcomas arise from a PA. Final-
ly, the possibility of myoepithelial malignancy arising in a 
PA is not included [49].

5.9.11.1 Carcinoma 
Ex Pleomorphic Adenoma

ICD-O:8941/3
Two subtypes should be recognised: invasive and non-
invasive carcinoma.

5.9.11.1.1 Invasive 
Carcinoma Ex PA

This is the commoner form, in which the malignancy 
involves only the epithelial component. It occurs mainly 
in men over 60 years old. Most cases (81.7%) involve the 
parotid gland, with the submandibular in 18% and the 
sublingual in 0.3%; the minor salivary glands, particu-
larly in the palate, can also be affected [229]. The typical 
presentation is a long history of a salivary gland nodule 
that suddenly increases in size.

The demonstration of both a carcinoma and a PA is 
necessary for the diagnosis.

A history of a long-standing parotid tumour is not 
sufficient evidence for a pre-existing PA, whilst a pre-
viously excised PA at the site of a carcinoma is accept-
able [62].

Grossly,   carcinoma ex PA is often larger than a be-
nign PA. Histological recognition of a pre-existing PA 
may be difficult, as it could be obscured by the carci-
noma, or may only show degenerate changes such as 
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scarring, dystrophic calcification, necrosis and haem-
orrhage with occasional transitional changes made up 
of cells showing features intermediate between frank 
malignancy and PA [49, 124]. Although the propor-
tion of the malignant component varies from minute 
foci to almost the whole lesion, recognition of frank-
ly invasive carcinoma ex PA is usually simple. Capsu-
lar, perineural and vascular invasion are easily identi-
fied, as well as extension into neighbouring tissues [49, 
62, 124].

Recent studies show adenocarcinoma not other-
wise specified and salivary duct carcinoma to be the 
most frequent histological types [49, 87], and there is 
immunohistochemical and ultrastructural evidence 
that many carcinomas previously described as “undif-
ferentiated” are in fact myoepithelial – indeed many 
myoepithelial carcinomas can be shown to have aris-
en in a pre-existing PA [52, 53, 151, 168]. It is not un-
common to find other concurrent differentiation, 
e.g. squamous, mucoepidermoid, polymorphous low-
grade adenocarcinoma [125, 149, 209]. In determining 
the prognosis, the extent of invasion is more impor-
tant than the histological type: Tortoledo et al. [223] 
found that none of the patients whose tumour pene-
trated <6 mm beyond the capsule died of disease, but 
that all patients with invasion of >8 mm died of dis-
ease. A more recent study found that none of the tu-
mours that invaded <5 mm beyond the host PA pro-
gressed [124].

5.9.11.1.2 Non-Invasive 
  Carcinoma Ex PA

In contrast to the aggressive behaviour of invasive 
carcinoma ex PA, tumours that contain only circum-
scribed areas of malignancy confined within the cap-
sule [171] behave in a benign fashion after excision 
(Fig. 5.51). In one series, four patients with intracap-
sular (non-invasive) carcinoma all had a good clinical 
outcome [124]. Brandwein et al. [21] confirmed this 
and also noted that the same benign behaviour applies 
for minimally invasive carcinoma ex PA. In contrast, 
there is a single report of metastases developing from a 
non-invasive carcinoma [68]. In spite of the generally 
excellent behaviour, the cells in non-invasive carcino-
ma ex PA display overexpression and amplification of 
HER-2/neu protein, and thus probably represent true 
carcinoma in an early phase rather than just bizarre 
cytological changes [57]. This study also recommend-
ed the use of HER-2/neu immunohistochemistry to 
distinguish between PAs with atypical cells and non-
invasive carcinoma ex PA [57].

5.9.11.2 Carcinosarcoma 
(True Malignant Mixed Tumour) 
Ex Pleomorphic Adenoma

ICD-O:8980/3
Only about 60 cases of   carcinosarcoma (CS) true ma-
lignant mixed tumour (TMMT) have been reported to 
date [83, 214]. Many arise in a pre-existing PA, but they 
can also develop de novo. As with carcinoma in a PA, 

Fig. 5.51. Non-invasive carcinoma in a pleomorphic adenoma. 
Ducts contain cells with atypical nuclei. Focal necrosis and calci-
fi cation is also present

Fig. 5.52. True malignant mixed tumour/carcinosarcoma. Th e 
epithelial component is a poorly diff erentiated carcinoma with 
some features suggesting salivary duct carcinoma. Th e sarcoma-
tous component is a high-grade spindle cell sarcoma, in this case, 
without specifi c diff erentiation
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the history will usually be that of rapid growth in a long-
standing salivary nodule.

Microscopy shows a biphasic tumour composed of 
epithelial and mesenchymal elements. The former is 
generally a poorly differentiated (adeno)carcinoma, 
but salivary duct carcinoma is increasingly report-
ed (Fig. 5.52) [49, 50]. The other component is usual-
ly a chondrosarcoma, but osteogenic sarcoma, fibro-
sarcoma, malignant fibrous histiocytoma, pleomor-
phic rhabdomyosarcoma and osteoclast-type giant cell 
neoplasms [214, 224] have also been described.

Epithelial markers are usually detected in the epi-
thelial component, which may or may not also be ex-
pressed in the sarcomatous component. Positive stain-
ing for epithelial markers has been used as proof of the 
fact that CS are carcinomas showing divergent differ-
entiation and as an indication of their monoclonal ori-
gin. However, keratin staining can be negative casting 
doubt onto the monoclonal-carcinomatous nature of 
the whole tumour. Molecular studies have been help-
ful in clarifying this issue. In analogous neoplasms 
in other organs such as breast, uterus and in salivary 
glands, molecular studies have demonstrated that car-
cinomatous and sarcomatous components have simi-
lar genetic profiles. Moreover, in a subset of CS with 
osteoclastic-type giant cells, Tse et al. [224] found mu-
tation of the same allele on chromosome 17p13, which 
is a known mutation of salivary duct carcinoma. This 
indicates that carcinosarcoma are in fact carcinomas 
of high-grade malignancy and should be treated as 
such. HER-2 overexpression on immunohistochemis-
try is also seen in the salivary duct component of CS. 
The meaning of this information has still not been 
clarified [57].

5.9.11.3 Metastasising 
Pleomorphic   Adenoma 

ICD-O:8940/0
This tumour is histologically indistinguishable from 
benign PA, yet it metastasises widely to sites including 
lymph nodes, bone, lung and kidney, and can kill the 
patient [232]. Whereas the WHO revised classifica-
tion lists metastasising pleomorphic adenoma (MPA) 
as one entity in the MMT category of [171], it differs 
because it remains histologically “benign” in the pri-
mary site, local recurrences, and metastatic deposits 
[56, 232].

It is a rare tumour with fewer than 100 reported cas-
es so far. Despite this, MPA has a clear-cut clinicopath-
ological profile: the reported cases shared several simi-
larities, such as long time intervals (up to 50 years) be-
tween the primary tumour and metastases, and simul-
taneous, usually multiple, local recurrences and distant 

metastases [232]. Although the morphology of both is 
almost identical, the recurrences seem to play an im-
portant role in the genesis of systemic spread. This sug-
gests that surgical manipulation may favour vascular 
implantation or invasion eventually leading to metas-
tases, but in many cases of MPA it was not possible his-
tologically to demonstrate actual vascular permeation 
[56, 232].

5.9.12 Sebaceous Carcinoma

ICD-O:8410/3
Although sebaceous glands are common in the oral mu-
cosa (Fordyce granules), sebaceous neoplasms of the sal-
ivary glands are rare. Most sebaceous   carcinomas have 
arisen in the parotid [62], possibly from pluripotent duct 
cells [219]. The sex incidence is equal, and the mean 
age is 69 years (range 17–93). Macroscopically, they are 
partly encapsulated and vary in size from 6 to 85 mm 
across the greatest diameter. Microscopy shows inva-
sive islands, duct-like structures and sheets of tumour 
cells, which may be sebaceous, squamous or basaloid; 
intracellular mucin may be found [12]. Sebaceous cells 
are present in varying numbers, and typically comprise 
foamy cytoplasm and a single vesicular nucleus with 
a prominent nucleolus. Areas of necrosis are frequent 
[85]. The tumour cells react with cytokeratin and EMA, 
but not with S-100 protein or actin [219]. The behaviour 
is intermediate to high-grade, and recurrences, metas-
tases and death due to disease have all been reported. 
Three cases of sebaceous lymphadenocarcinoma have 
been described, representing malignant transformation 
of sebaceous lymphadenoma. One of the patients died 
because of the tumour [62].

5.9.13 Lymphoepithelial Carcinoma

ICD-O:8082/3
The WHO revised classification includes this tumour 
under undifferentiated carcinomas [171], but it is a gen-
uine clinicopathological entity and can be considered 
separately.

Lymphoepithelial   carcinoma is extremely rare ex-
cept in Eskimos (Inuit) and in Southern China. The 
median age is 40 years (range 10–86), and it is slightly 
commoner in females [62]; familial clusters have been 
identified amongst patients from Greenland [1]. The 
parotid is involved in 80% of cases, with the rest occur-
ring in the submandibular glands. Forty per cent of pa-
tients have lymph node metastases at the time of pre-
sentation. A few examples have been described in asso-
ciation with lymphoepithelial sialadenitis [121], but a 
much more important association is with Epstein-Barr 
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virus, and viral genomes can be detected in the malig-
nant cells [89].

There is a marked histological similarity to undif-
ferentiated nasopharyngeal carcinoma, which has also 
been linked to Epstein-Barr virus. Microscopic ex-
amination shows syncytial groups of large epitheli-
al cells with vesicular nuclei and prominent nucleoli, 
intimately mixed with lymphocytes and plasma cells, 
sometimes with germinal centre formation. Mitotic 
figures are often numerous. At times, the epithelium 
is difficult to identify, but it can be highlighted by cy-
tokeratin markers. The most important differential di-
agnosis is a metastasis from a nasopharyngeal prima-
ry, which can present as a parotid mass [231], or possi-
bly very poorly differentiated squamous carcinoma of 
usual type originating in the skin or upper aerodiges-
tive tract. The outcome is surprisingly good for such 
an aggressive-looking carcinoma, and the 5-year sur-
vival rate is 60%.

5.9.14 Small Cell Carcinoma

ICD-O:8041/3
Small cell   carcinoma (SCC) is unlikely to be a single 
entity, as electron microscopy reveals that some neo-
plasms show neuroendocrine differentiation, whilst 
others have squamous and ductal features not appar-
ent histologically [15, 118], and occasionally both pat-
terns are evident in the same tumours. Some neoplasms 

called small cell carcinoma may in fact be primary 
primitive neuroectodermal tumours [44]. They are seen 
more often in men, and the mean age is 56 years (range 
5–86) [62]. The microscopic appearance may be similar 
to small cell carcinoma of the lung or Merkel cell carci-
noma of the skin. Both comprise solid sheets, nests and 
cords of closely packed cells; the difference is in the cell 
size – small and dark cells in the former, slightly larger 
and with pale chromatin in the latter.

Immunohistochemistry shows positive staining for 
chromogranin, synaptophysin, neuron-specific eno-
lase and CAM5.2, often with paranuclear dots in both 
types. However, immunohistochemistry for cytokera-
tin 20 seems to identify two subtypes of small cell car-
cinoma: CK 20− lung cell type and CK 20+ Merkel cell 
type carcinoma. A recent study by Nagao et al. [148] 
showed that CK 20+ small cell carcinomas of the sali-
vary glands have a better prognosis than CK 20− cas-
es. This suggests that staining for CK 20 should be 
performed in SCC as the results may have prognostic 
value [148]. The differential diagnosis includes metas-
tasis from small cell carcinomas of the lung and this 
must be excluded before a primary small cell carcino-
ma can be said to be of salivary origin. Lymphomas 
and primary primitive neuroectodermal tumours of 
the salivary glands [44, 105] may be somewhat simi-
lar morphologically, and can be excluded immunohis-
tochemically.

Table 5.4. Metastases to the parotid gland, adapted from Gnepp [82]

Location of primary Number of tumours

Skin of head and neck 422 (53.8%)
Upper aero-digestive tract (mouth, nose, sinuses, pharynx) 63
Eye (conjunctiva, lacrimal gland) 6
Thyroid 5
Head, not otherwise specified 4
Central nervous system 4
Submandibular salivary gland 1
Lung 28
Kidney 23
Breast 19
Colorectal 7
Prostate 4
Skin, distant 3
Stomach 2
Uterus 1
Pancreas 1
Total, distant sites 88 (11.2%)
Skin, not otherwise specified 108
Unknown primary site 84



160 S. Di Palma · R.H.W. Simpson · A. Skalova · I. Leivo

5

5.9.15 Higher Grade Change 
in Carcinomas

High-grade transformation is a rare but well-estab-
lished event in several primary low-grade salivary car-
cinomas, and usually heralds a more aggressive clini-
cal course. Examples have been described in acinic cell 
[51, 95, 154, 213], adenoid cystic [32, 140], epithelial-
myoepithelial [2, 73, 186], mucoepidermoid [146] and 
polymorphous low-grade adenocarcinoma [160, 191], 
as well as malignant myoepithelioma [156]. In each 
case, the diagnoses of high-grade change were based 
on histopathological criteria, especially increased mi-
totic and proliferation rates. Most of the transformed 
components were poorly differentiated adenocarcino-
mas, but some of those in adenoid cystic and epithe-

lial-myoepithelial carcinomas showed myoepithelial 
features. The processes underlying dedifferentiation of 
salivary neoplasms remain to be established, but previ-
ous radiotherapy may have been important in some of 
the AdCCs [32] and PLGAs [160]. In general, no defi-
nite factors in the progression of low-grade to high-
grade carcinomas have been identified at a molecular 
level [208]; for example, there is conflicting evidence 
regarding p53 mutations, which might have been in-
volved in a single case of transformed AdCC [32], but 
was not a factor in dedifferentiated acinic cell carcino-
mas [51, 95].

5.9.16 Metastatic 
Malignancies

  Metastases to the major glands and the intraparotid 
lymph nodes constitute approximately 10% of all sali-
vary carcinomas [82]; the exact figure varies from 
study to study depending on local factors such as dif-
ferent incidences of particular cancers. For example, 
Bergensen et al. [18] in Australia reported that me-
tastases constituted 72% of all malignancies, resulting 
from the high incidence of skin cancer. In an AFIP se-
ries and literature review in 1991 of 785 parotid metas-
tases [82], 64% were found to have originated from the 
head and neck region (including the skin), 11% from 
distant sites and 25% from an unknown primary. Of 
the distant sites, lung, kidney and breast accounted for 
more than four-fifths (Table 5.4); only four cases were 
from the prostate, but it is perhaps under-recognised 
[195]. Metastases to the submandibular glands are less 
common than to the parotids, but are more likely to be 
from distant sites [226].

Microscopically, metastases in the salivary glands 
can resemble almost any primary tumour, so that for 
example, mammary duct carcinoma is morphological-
ly identical (but immunohistochemically different) to 
salivary duct carcinoma (see Sect. 5.9.9). Similarly, re-
nal cell carcinoma is part of the differential diagnosis 
of any clear cell tumour of the salivary glands, and ex-
amples of prostate carcinoma have been mistaken for 
acinic cell carcinoma [195]. Immunohistochemistry is 
of some value, and can identify prostate and thyroid 
primaries and melanoma with a reasonable degree of 
accuracy. Unlike most primary malignant salivary tu-
mours, renal cell carcinomas are usually negative with 
cytokeratin 7; in contrast, CD10 stains most kidney 
carcinomas, but is only positive in salivary tumours 
with myoepithelial differentiation. However, the pos-
sibility of metastasis is still best confirmed or excluded 
by imaging techniques of the kidneys.

Figs. 5.53, 5.54. Endodermal sinus tumour of the parotid gland. 
Positive staining for placental alkaline phosphatase (PLAP) is es-
sential to confi rm the diagnosis. Courtesy of Dr. Isabela Wernicke 
[211]
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5.10 Hybrid 
Carcinoma

Hybrid tumours are composed of two different types of 
tumour, each of which conforms to an exactly defined 
category of tumour. They are rare, comprising <0.1% of 
neoplasms in the Hamburg Salivary Tumour Registry 
[172]. Malignant examples demonstrate various combi-
nations, e.g. epithelial-myoepithelial and adenoid cystic 
carcinomas [37].

5.11 Endodermal 
Sinus Tumour

ICD-O:9071/3
There are only two reports of primary  endodermal si-
nus tumour (EST) of the parotid gland. One that re-
curred after chemotherapy occurred in a 2-year-old 
girl [227]; the other was seen in a 16-month-old girl, 
who is alive and well 2 years after chemotherapy [211]. 
The serum AFP was elevated and returned to normal 
levels after surgical resection of the EST. As for EST 
in other sites, several patterns can be recognised [211]. 
Diffuse positive staining for AFP and placental alka-
line phosphatase (PLAP) by immunohistochemistry 
may be necessary to confirm the diagnosis (Figs. 5.53, 
5.54) [211].

5.12  Sialoblastoma

ICD-O:8974/1
This rare tumour of the major glands arises in the peri-
natal period or in the first year of life [62]. It is well cir-
cumscribed, up to 150 mm in diameter and composed 
of numerous solid hypercellular islands of primitive 
basaloid cells, some with peripheral palisading, and 
often with small central ducts. The tumour cells have 
large round to ovoid vesicular nuclei and abundant eo-
sinophilic cytoplasm, and immunohistochemistry and 
electron microscopy show both epithelial and myoepi-
thelial cells [102]. Mitotic figures may be numerous, but 
none is atypical. Criteria for malignancy include inva-
sion of nerves or vascular spaces, necrosis and marked 
cytological atypia [14]. Out of 15 reported cases, 4 had 
recurrences and another had metastases to regional 
lymph nodes.

5.13   Alterations in Gene Expression 
and Molecular Derangements 
in Salivary Gland Carcinoma

Present classifications contain at least 17 different sali-
vary malignancies that can be broadly subdivided into 
carcinomas with myoepithelial differentiation and car-
cinomas with acinar/epithelial differentiation. Marker 
proteins including cell-proliferation antigens, myoepi-
thelial proteins, matrix metalloproteinases, growth fac-
tors and their receptors, and steroid receptors have been 
introduced for diagnosis and prognostication of specific 
types of salivary gland carcinoma [171].

Despite advances, the genetic events associated with 
the development and progression of salivary gland 
neoplasia are largely unknown. There is a clear need 
for better understanding of such events, for defining 
new prognostic and diagnostic markers, and for de-
signing targeted therapeutic interventions. The recent 
application of microarray technologies in the study of 
head and neck cancer, as well as other malignancies, 
has resulted in the generation of interesting new data 
[167, 216, 235]. Also, studies of microsatellite markers 
have identified losses of heterozygosity [212] and dif-
ferences in chromosomal loci among various types of 
salivary gland carcinoma.

5.13.1 Predominantly Myoepithelial 
Malignancies

The commonest salivary gland malignancy express-
ing myoepithelial properties is the adenoid cystic car-
cinoma (AdCC). Abnormal gene expression of AdCC 
has been studied using oligonucleotide microarrays of 
8,920 genes [79]. The most overexpressed genes coded 
for basement membrane and extracellular matrix pro-
teins of myoepithelial differentiation, such as laminin-

1, versican, biglycan and type IV collagen- 1. Other 
overexpressed genes included transcription factors 
SOX-4 and the AP-2 family, and members of the Wnt/
beta-catenin signalling pathway such as casein kinase 
1, epsilon and frizzled-7. The most underexpressed 
genes included in particular those encoding for secre-
tory proteins of acinar differentiation such as amylase, 
carbonic anhydrase and salivary proline-rich proteins. 
In AdCC, loss of heterozygosity frequently occurs in 
chromosome 6q23-25, correlating with prognostic pa-
rameters [212]. In addition, altered gene expression in 
pleomorphic adenomas has been recently studied in 
cDNA microarrays [78].
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5.13.2 Predominantly 
Epithelial Malignancies

Major salivary gland carcinomas with acinar/ductal epi-
thelial differentiation include mucoepidermoid carcino-
ma (MEC), acinic cell carcinoma (AcCC) and salivary 
duct carcinoma (SDC). Gene expression profiles have 
been determined in all three using Clontech’s cDNA 
arrays including 1,176 cancer-related genes [123]. Only 
five such genes are overexpressed by all these carcinoma 
types including fibronectin (FN1), tissue metallopro-
teinase inhibitor-1 (TIMP1), biglycan (BGN), tenascin C 
(HXB), and insulin-like growth-factor binding protein-
5 (IGFBP5). Sixteen genes, i.e. KIAA0137/TLK1, VRK2, 
ADSL, CREBBP, PSM/FOLH, PIK3R1, PRKACB, BAG1, 
SMAD4/MADH4, TRAM, LAMA4, AKAP1, MAPK13, 
ATP5J, ATIC, and EPS15, are underexpressed in all of 
them.

Average-linkage hierarchical clustering indicates 
genes that are significantly differently expressed among 
these carcinoma types. They were identified using sig-
nificance analysis of microarrays (SAM). In hierarchi-
cal clustering, low-grade and high-grade MECs clus-
ter closely together, and separate from closely clustered 
SDC [123]. A hierarchical clustering of SDC and ACC 
shows that each entity clusters together, and separates 
from the other entity. In SAM, 27 genes are significant-
ly differently expressed between MEC and SDC [123]. 
Five genes, i.e. MMP11, DAP12, KIAA0324, FASN and 
CASP10 are overexpressed by SDC, while eight genes, 
including IL-6 and KRT14 are overexpressed by MEC. 
Another 14 genes that are mainly involved in DNA 
modification, such as NME4, NTHL1, RBBP4, HMG17 
and NDP52, are underexpressed by MEC. Quantitative 
RT-PCR confirms results including overexpression of 
FN1 and TIMP1, underexpression of PSM/FOLH1 and 
MADH4/SMAD4, as well as the difference of expression 
profiles of IL-6, CASP10 and KRT14 between SDC and 
MEC. Immunohistochemistry indicates distinct expres-
sion of cytokeratin 14 in MEC, with no expression in 
AcCC and SDC [123].

Furthermore, major differences between predomi-
nantly myoepithelial and predominantly epithelial car-
cinomas also exist. In MEC and AdCC, the expression 
of important effector molecules such as erbB-2, erbB-
3, epidermal growth factor receptor and transforming 
growth factor-  is largely dissimilar [80].

The small number of similarly deregulated genes 
in these major types of salivary gland carcinoma sug-
gests heterogenic mechanisms of tumorigenesis. This 
is consistent with the great histopathological diversity 
among carcinomas of the salivary glands [171]. Diver-
sity is also implicated by differences in gene expression 
among tumour types in hierarchical clustering. The 
small number of genes jointly overexpressed by major 

salivary gland carcinomas with epithelial differentia-
tion relate to cell adhesion, motility and cell shape (FN1, 
BGN, HXB), cancer growth, metastasis, tumour angio-
genesis and apoptosis (TIMP-1, IGFBP-5). The jointly 
underexpressed genes include cell-cycle proteins, pro-
teins of signal transduction and translation, and extra-
cellular matrix and membrane proteins. Interesting-
ly, the jointly underexpressed CREBBP and MADH4/
SMAD4 are intimately involved in the TGF-β tran-
scription pathway of growth inhibition, and MADH4/
SMAD4 has been shown to be deleted or mutated in 
half of pancreatic carcinomas [178]. Thus, overexpres-
sion of TIMP1, PLAT and SFN [38, 178], and underex-
pression of MADH4/SMAD4 are shared by carcinomas 
of the salivary glands and the pancreas, but not with 
other exocrine carcinomas. In the salivary glands, co-
ordinated loss of SMAD4 and CREBBP functions could 
impair growth control and promote oncogenic trans-
formation.

5.14 Benign and Malignant 
Lymphoid Infiltrates

5.14.1 Non-Autoimmune 
Lymphoid Infiltrates

These can be considered in four groups – obstructive, 
infective, various non-infective inflammatory process-
es, and associated with epithelial tumours, especially 
carcinomas (see Sect. 5.9).

Fig. 5.55. Lymphoepithelial sialoadenitis (LESA): lymphoepithe-
lial lesions are cohesive aggregates of epithelial cells with hyalin-
ised basal membrane-like material infi ltrated by lymphocytes
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5.14.2 Benign Autoimmune 
Lymphoid Infiltrates

The most frequent form of autoimmune sialadenitis goes 
under several synonyms, such as Mikulicz sialadenitis/
disease, myoepithelial sialadenitis (MESA) and benign 
lymphoepithelial lesion, none of which is satisfactory 
[194]. In 1999, Harris introduced the much more accu-
rate term,  lymphoepithelial sialadenitis (LESA) [91], and 
this has begun to gain general acceptance, and will be 
used here. Sjögren’s syndrome is not a pathological term, 
but a clinical combination of dry eyes and mouth due 
to autoimmune infiltrates of the lacrimal and salivary 
glands. It is often associated with other autoimmune or 
connective tissue diseases, particularly rheumatoid ar-
thritis, but also for example scleroderma, systemic lu-
pus erythematosus, Hashimoto’s thyroiditis and chronic 
active hepatitis. Most patients with Sjögren’s syndrome 
develop LESA, but not so the reverse, as up to 50% of 
patients with LESA do not develop the clinical features 
of Sjögren’s syndrome [81].

Lymphoepithelial sialadenitis  is considered to be an 
autoimmune disease [40, 77] of unknown aetiology. Sev-
eral viruses have been implicated [76, 88], but they act 
probably only as cofactors.

About 80% of patients with LESA are female, with a 
mean age at presentation of 55 years (range 1 to 86). The 
parotids are involved in over 80% of cases (20% bilater-
ally), the submandibular glands in 11%, usually in com-
bination with the parotids [40], and other sites in the 
head and neck in 6% [40, 81]. Tumour-like lesions of the 
minor glands are rare, but in contrast, subclinical fo-
cal periductal and periacinar lymphoplasmacytic infil-
trates are frequently seen in the labial salivary glands in 
Sjögren’s syndrome, and a semi-quantitative assessment 
of the amount of inflammation in a lip biopsy may be 
useful as part of the investigation of patients with a dry 
mouth [41].

In the earliest stages of LESA salivary ducts are di-
lated and surrounded by a lymphoid infiltrate with 
germinal centres. B-cells appear to concentrate around 

the ducts and focally infiltrate the epithelium, unlike 
in many non-autoimmune chronic inflammatory in-
filtrates, where lymphocytic invasion of the ducts is 
less marked. In LESA many B-cells are of monocyt-
oid or marginal zone type [91]. They are slightly larg-
er than small lymphocytes of the mantle zone, and are 
characterised by nuclei with irregular outlines some-
what resembling centrocytes [105]. Plasma cells and T-
lymphocytes are also present. In time, the ducts con-
dense, with partial or complete loss of their lumina, to 
form lymphoepithelial lesions (LELs) [105, 172, 194]; 
these were previously inaccurately called epimyoepi-
thelial islands and similarly, the old usage of LEL to 
refer to the whole lesion should be discontinued [91]. 
LELs consist of cohesive aggregates of epithelium with 
hyalinised basal lamina material containing variable 
numbers of B-cells (Fig. 5.55). Myoepithelial cells are 
present as well, but are often relatively inconspicuous 
[42]. As the disease progresses the acini become atro-
phied and are then totally replaced by lymphoid tissue 
leading to clinical enlargement of the salivary glands. 
Monoclonality by PCR can be demonstrated in over 
40% of patients with LESA [165], but this alone is prob-
ably insufficient for a diagnosis of lymphoma, and 
stronger evidence is required from the demonstration 
of monoclonality by immunohistochemistry or f low 
cytometry [107].

5.14.3 Malignant 
Lymphoma

ICD-O:9590/3
Overall, extranodal and nodal lymphomas represented 
16.3% of all malignant tumours of the major salivary 
glands at the AFIP from 1985 to 1995 [62]. Almost all 
extranodal lymphomas are marginal zone B-cell lym-
phoma (MALT lymphomas), which is the preferred ter-
minology of the current WHO classification of lympho-
mas [108].

Table 5.5. Overview of autoimmune and neoplastic salivary lymphoid proliferations, adapted from Quintana et al. [165]

Benign LESA (lymphoepithelial sialadenitis), non-clonal

Borderline (Histological or clonal evidence of neoplasia, but unlikely to disseminate): LESA, 
clonal; LESA with halos of marginal zone B-cells

Low-grade lymphoma Potential for spread to nodes and less often, systemically: low-grade marginal zone 
B-cell lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma) 
– confluent proliferation of marginal zone B-cells
Low-grade marginal zone B-cell lymphoma of mucosa-associated lymphoid tissue 
(MALT lymphoma) with plasmacytic differentiation
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Mucosa-associated lymphoid tissue lymphomas usu-
ally present clinically as parotid enlargement, some-
times bilateral [217]. There is often a history of Sjögren’s 
syndrome, but not always. Cases have been reported in 
post-transplant patients [101]. General lymphadenopa-
thy and bone marrow involvement are unusual in MALT 
  lymphoma, and such a presentation favours a diagnosis 
of nodal lymphoma.

The histopathology of MALT lymphoma is inti-
mately linked with that of LESA from which it devel-
ops – the risk of lymphoma in LESA has been estimat-
ed at approximately 4–7% [91]. Histological criteria 
alone cannot identify exactly when a clonal B-cell pop-
ulation emerges in LESA, and in practice the process 
can be considered not so much a sharp change from 
one (benign) entity to another (malignant) one, but 
rather as a spectrum of lymphoma gradually evolving 
from a purely inf lammatory process (Table 5.5) [165]. 
It can be considered that MALT lymphoma begins as 
an antigen-driven lymphoid proliferation that pro-
gresses first to monoclonality and then, with the ac-
quisition of secondary genetic changes, to MALT lym-
phoma [105].

The microscopic picture evolves with time [105]; the 
earliest morphologically recognisable feature of malig-
nancy is the proliferation of marginal zone B-cells to 
form a distinct halo-like zone around the LELs of LESA. 
As the lymphoma evolves in a background of LESA mar-
ginal zones B cells expand, displace and then replace the 
follicles. Alternatively, they may colonise the germinal 
centres assuming a follicular-like architecture (pseudo-
follicles) [106]. In addition, there may be foci of sclero-
sis, and infiltration by epithelioid histiocytes, which can 
form small granulomas.

Mucosa-associated lymphoid tissue lymphoma re-
stricted to the salivary glands is a relatively indolent 
disease that is often curable with local treatment. Prog-
nosis remains favourable even in the presence of other 
extranodal sites, including bone marrow [108].

Other primary non-MALT extranodal salivary lym-
phomas are rare, and are mainly T-cell neoplasms 
[29].

Nodal non-Hodgkin’s lymphomas can involve the 
intra-salivary and adjacent lymph nodes, and they 
should be classified using the appropriate scheme [104, 
108].

5.15 Other Tumours

A variety of soft tissue and other non-salivary neo-
plasms may rarely present as tumours of the salivary 
glands. These include solitary fibrous tumour, granular 
cell tumour, follicular dendritic cell sarcoma, inflam-
matory pseudotumour (inflammatory myofibroblastic 

tumour), primary malignant melanoma, primitive neu-
roectodermal tumour (PNET) and teratoma.

5.16 Unclassified Tumours

The revised WHO classification defines this group as 
benign or malignant tumours that cannot be placed in 
any of the categories [171]. This designation may be un-
avoidable if only a small quantity of tissue is available 
for study.
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6.1 Embryological Development 
of the Nasopharynx 
and Waldeyer’s Ring

The pharynx is divided into an upper portion, the na-
sopharynx, and a lower portion consisting of the oro-
pharynx and hypopharynx. The nasopharynx is located 
above the soft palate and communicates with the nasal 
passages. The oropharynx extends from the soft pal-
ate and the velum palatinum to the epiglottis. The hy-
popharynx extends from the tip of the epiglottis to the 
lower margin of the cricoid cartilage. The term Waldey-
er’s ring refers to the ring of lymphoid tissues extending 
throughout the naso- and oropharynx and includes the 
palatine, pharyngeal, lingual and tubal tonsils.

The earliest embryological stage relevant for the de-
velopment of the nasopharynx is around the 3rd week of 
gestation. The embryo has already developed all three 
germ layers and consists of the notochord with a noto-
chordal lumen [134]. At the cranial end, the notochord 
is still fused with the ecto- and endodermal germ layers, 
which form the bilaminar oropharyngeal (or buccopha-
ryngeal) membrane. The first process in the formation 
of the pharynx is the development of a primitive mouth 
(or stomodeum) and a primitive pharynx during the 4th 
week via rupture of the oropharyngeal membrane. At 
that time, the primitive nasal cavities and the nasophar-
ynx are still separated from the oral cavity by the pri-
mary palate and the oronasal membrane. The oronasal 
membrane ruptures around week 6, bringing the nasal 
and oral cavity into continuity and forming the primi-
tive choanae. During the posterior extension of the pri-
mary palate and development of the secondary palate, 
the choanae become located posteriorly and connect the 
newly formed nasal cavities and nasopharynx. The de-
velopment of the pituitary gland (or hypophysis) begins 
around the middle of the 4th week with an upward pro-
liferation of the ectodermal roof of the stomodeum, the 
Rathke’s pouch (or hypophyseal duct), and a downgrowth 
from the diencephalon called the neurohypophyseal bud. 
The Rathke’s pouch passes through the chondrification 
centres of the developing sphenoid bones. By the 5th 
week, both portions of the pituitary gland have come in 
contact and the Rathke’s pouch becomes constricted at 
its attachment to the oronasal epithelium. The stalk de-
generates and the Rathke’s pouch involutes to a series of 
microcysts, which persist throughout adult life in the pi-
tuitary gland. Occasionally, they can be recognised mac-
roscopically by a zone of colloid cysts. Symptomatic en-
largement leads to the formation of a Rathke’s cleft cyst 
(see Sect. 6.2.2.3). Around the same time, during the in-
volution of the notochord, a pharyngeal bursa is formed 
temporarily at the site of early communication between 
the notochord and the roof of the pharynx. This ecto-
dermally derived pharyngeal bursa normally obliterates 
during the 6th gestational week. A persistent pharynge-

al bursa in adults is located at the posterior median wall 
of the nasopharynx above the superior pharyngeal con-
strictor muscles at the lower end of the pharyngeal ton-
sil and is known as Tornwaldt’s cyst (see Sect. 6.2.2.2). 
Remnants of the notochord give rise to cranial chordo-
mas (see Sect. 6.2.7.1).

The oropharynx, mouth and larynx develop from 
the pharyngeal (or branchial) apparatus during the 
4th and 5th weeks of gestation. The growth of the fore-
brain and the development of the pharyngeal/bran-
chial apparatus produce a prominent elevation of the 
head with a quite distinct first and second pharynge-
al arch around day 24. At the end of the 4th embryonic 
week, four well-defined and two rudimentary bilateral 
pairs of pharyngeal arches are separated by the pharyn-
geal grooves. Each arch consists of a core of embryon-
ic mesenchyme with an artery, a cartilage rod, a nerve 
and a muscular component, and is covered externally 
by ectoderm and internally by endoderm. The ectoder-
mally derived pharyngeal arches and grooves support 
the lateral walls of the primitive pharynx. The inner 
lining consists of endoderm with balloon-like diver-
ticuli called pharyngeal pouches, which are also pres-
ent in four well-defined pairs. The second pharynge-
al pouch is the major contributor to the formation of 
the pharynx and is largely obliterated when the pala-
tine tonsils develop around weeks 12–14 post-concep-
tion. A part of the cavity of the second pouch remains 
as the intratonsillar cleft (or tonsillar fossa) in the pal-
atine tonsils (see Sect. 6.3.1). The neural crest-derived 
mesenchyme will form most of the skeletal (cartilage 
and bone) and connective tissue structure of the head 
and neck, but the original mesenchyme of the second 
arch forms the blood vessels and skeletal musculature 
of the pharynx. The nerve supply of the pharynx devel-
ops from the 3rd pharyngeal arch (IX glossopharyn-
geal nerve). The adult vascular pattern of the head and 
neck depends on a complex transformation of the pha-
ryngeal apparatus with involution and obliteration of 
the early vessels. Incomplete involution, particularly 
of the first pharyngeal artery, has been postulated to 
be responsible for the development of nasopharyngeal 
angiofibromas (see Sect. 6.2.4.1). The auditory (Eusta-
chian) tube is derived from the first pharyngeal arch 
and pouch. Incomplete regression may be responsible 
for the occurrence of hairy polyps (see Sect. 6.2.3.2). 
The tongue also begins to develop at the end of the 4th 
week. The oral part of the tongue is derived from the 
first pharyngeal arch; the posterior pharyngeal tongue 
develops by fusion of the ventromedial parts of the sec-
ond and the third pharyngeal arch. The tissues derived 
from the second pharyngeal arch are gradually over-
grown by the third pharyngeal arch.

The lymphoid tissues of Waldeyer’s ring develop be-
tween the 14th and 18th weeks of gestation. The devel-
opment of the pharyngeal tonsil begins from an anlage 
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consisting of longitudinal folds on the dorsal wall of the 
nasopharynx around the 12–14th gestational week. The 
development of the palatine tonsils begins with a prolif-
eration of the endodermal epithelium of the second pha-
ryngeal pouch down into the surrounding mesenchyme, 
forming the epithelium-lined crypts. In the connec-
tive tissue, mesenchymal cells of the second pharynge-
al pouch form so-called condensation centres. The first 
primary follicles can be localised around week 14. The 
parafollicular areas develop into T-cell areas and pre-
cursors of interdigitating cells can be identified. Around 
week 16, the epithelium shows the first signs of cornifi-
cation, and the lymphocytic infiltration of the epitheli-
um occurs [59, 60].

6.2 Nasopharynx

6.2.1 Anatomy and Histology

The nasopharynx is bordered anteriorly by the nasal 
choanae and nasal cavities. The roof and posterior wall 
of the nasopharynx form an arch just below the base of 
the skull with the sphenoid sinus and the floor of the 
sella turcica. The postero-superior roof contains the 
(naso)pharyngeal tonsil. At its lower end in the poste-
rior midline lies a blind recess known as the pharyngeal 
bursa. The lateral walls of the nasopharynx contain the 
pharyngeal ostia of the auditory tubes, which are sur-
rounded by small aggregates of lymphoid tissue, the 
tubal tonsil. The cartilage of the auditory tube protrudes 
above the ostium and is called the torus tubarius, be-
hind which the Rosenmüller fossa is located. The floor of 
the nasopharynx is formed by the soft palate and uvula. 
The anterior and cranial portions of the nasopharynx 
are lined by respiratory mucosa with ciliated colum-
nar epithelium with goblet cells and foci of metaplastic 
squamous epithelium. Squamous mucosa predominates 
in the lower nasopharynx adjacent to the oropharynx. 
Small seromucinous glands and aggregates of lymphoid 
tissue are present in the submucosa throughout the na-
sopharynx as a normal finding without qualifying as 
“chronic inflammation”.

6.2.2 Congenital 
Developmental Anomalies

Congenital developmental anomalies of the nasophar-
ynx are rare and include choanal atresias and pharyn-
geal stenosis. Bilateral occlusion has been reported in 
up to 40% of patients with choanal atresias. Bilateral 
atresias are typically osseous, unilateral atresias are 
membranous. Pharyngeal stenosis is a paediatric disor-

der associated with sleep apnoea and other craniofacial 
anomalies [108, 137]. Far more common are congenital 
cysts and tumours arising from remnants of embryonic 
tissue.

6.2.2.1 Nasopharyngeal 
Branchial Cleft Cysts

 Nasopharyngeal branchial cleft  cysts and fistulas are 
located in the lateral nasopharyngeal wall and can ex-
tend to the base of the skull through the parapharyngeal 
space. They occur unilaterally or bilaterally and have a 
postulated second pharyngeal arch origin. Most naso-
pharyngeal branchial cleft cysts are clinically silent dur-
ing childhood and discovery may be delayed into early 
adulthood, when chronic inflammation induces prolif-
eration of the lymphoid tissues. This produces a mass 
resulting in respiratory difficulties and nasal obstruc-
tion. The cysts are lined with respiratory epithelium. 
Chronic irritation and inflammation induces squamous 
metaplasia. Surgical specimens of nasopharyngeal cysts 
removed for symptomatic disease may therefore show 
exclusively squamous epithelium and lymphoid hyper-
plasia in a fibrosed cyst wall [143, 177, 185].

6.2.2.2 Tornwaldt’s Cyst

A  Tornwaldt’s cyst (or pharyngeal bursitis; named after 
Gustav Ludwig Tornwaldt, 1843–1910) is a dilatation of a 
persistent pharyngeal bursa in the posterior median wall 
of the nasopharynx above the superior pharyngeal con-
strictor muscles and at the lower end of the pharyngeal 
tonsil caudally and posteriorly to where Rathke’s cleft 
cysts arise [128]. The cysts arise at the site of embryonic 
communication between the notochord and the roof of 
the pharynx and can be detected in up to 7% of adults 
at routine autopsies [86]. Tornwaldt’s cysts are typically 
less than 1 cm in size and asymptomatic [92]. Obstruc-
tion of the bursal orifice results in a cystic dilatation. 
The cysts may become infected and inflamed with sub-
sequent abscess formation. Symptomatic disease, termed 
Tornwaldt’s disease, may present with nasal obstruction 
and nasopharyngeal drainage, dull occipital headaches, 
pain in the ears and neck muscles and occasionally neck 
muscle stiffness [130]. Tornwaldt’s cysts are lined with 
tall, columnar, ciliated respiratory epithelium, but in-
flammation and infection induces squamous metaplasia 
and fibrosis of the walls. Tornwaldt’s cyst may contain 
varying amounts of lymphoid tissue (Fig. 6.1). Most sur-
gical specimens of symptomatic Tornwaldt’s cysts are 
either devoid of an epithelial lining or lined with squa-
mous epithelium.
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6.2.2.3 Rathke’s Cleft Cyst/
Ectopic Pituitary Tissue

 Rathke’s cleft  cysts (or Rathke’s cyst; named after Mar-
tin Heinrich Rathke, 1793–1860) arise from the Rathke’s 
pouch (or hypophyseal duct), an ectodermal remnant of 
the stomodeum that gives rise to the anterior lobe of the 
pituitary gland. The Rathke’s pouch is normally obliter-
ated to become microscopic clefts, but remnants of the 
Rathke’s pouch are incidental findings in up to 33% of un-
selected autopsies. Rathke’s cleft cysts can have diameters 
ranging from 0.3 to 4 cm [90, 192]. The thin-walled cysts 
are lined with respiratory epithelium with interspersed 
goblet cells and are filled with a clear, colloid, mucinous, 
viscous, turbid or haemorrhagic fluid. In cases of inflam-
mation, metaplastic non-keratinising squamous epitheli-
um and a mural lymphocytic infiltrate dominate [72, 90]. 
Rupture induces a granulomatous and xanthomatous in-
flammation with fibrosis, cholesterol needles and foreign 
body cell reaction, and even amyloid deposition. Rathke’s 
cleft cysts are virtually never removed intact and surgi-
cal specimens typically consist of inflamed fibrous tissue. 
The epithelium is often elusive. Rare examples of Rathke’s 
cleft cysts contain mural nodules of anterior pituitary tis-
sue or concomitant pituitary adenoma. Most nasopha-
ryngeal pituitary adenomas represent nasopharyngeal 
extension of intracranial pituitary adenomas. Primary 
 nasopharyngeal pituitary  adenomas are extremely rare 
and mostly non-functioning [110, 123]. Symptoms de-
pend on the type of secreted hormone and the location of 
the adenoma. Histologically, ectopic pituitary gland tis-
sue can display the entire spectrum with chromophobe, 
acidophilic and basophilic cells [29].

6.2.2.4 Craniopharyngioma

ICD-O:9350/1
All reported extracranial  craniopharyngiomas (or 
Rathke’s pouch tumour, craniopharyngeal duct tumour) 
were located in the  nasopharynx, sella turcica and sphe-
noid sinus, and presented during the first two decades of 
life with headaches, nasal obstruction and epistaxis (for 
reviews see [18, 67]). Intracranial craniopharyngiomas 
occur classically in an adamantinomatous and papillary 
subtype. The majority of the extracranial nasopharyn-
geal craniopharyngiomas are of the adamantinomatous 
subtype with cords of basaloid squamous cells and foci 
of squamous differentiation and horn pearls embedded 
in fibrous stroma. Other typical secondary changes are 
cysts filled with brown fluid, areas of necrosis, calcifica-
tions and cholesterol crystals. Treatment is surgical and 
supplemented with radiotherapy in the case of incom-
pletely resected tumours and recurrences.

6.2.2.5 Heterotopic Brain Tissue/
Encephalocele

Encephaloceles are herniations of brain through a con-
genital opening of the skull. Glial heterotopias with and 
without encephaloceles cause neonatal airway obstruc-
tion and rhinorrhoea.  Heterotopic brain in a  nasopha-
ryngeal location is rare [168]. From a pathologist’s per-
spective, encephaloceles and brain heterotopias can be 
distinguished only after correlation with the patient’s 
clinical and radiological findings. Histologically, ma-
ture neuroglial tissues are embedded in fibrovascular 
stroma. Encephaloceles/glial heterotopias involving the 
nasopharynx differ from the more common nasal glio-
mas in that they contain ependyma, choroid plexus, reti-
nal components and occasionally neoplastic tissue, such 
as an oligodendroglioma [14].

6.2.3 Congenital Tumours

Among the tumourous developmental abnormalities are 
hamartomas, choristomas and teratomas. A hamartoma 
is a benign tumour-like nodule composed of mature 
cells and tissues that normally occur in the affected part, 
but often with one element predominating. Choristomas 
represent a mass of histologically normal mature tissues 
located at a site where these tissues do not normally oc-
cur. These tumours are also called aberrant rests or het-
erotopic tissue. Teratomas are true neoplastic prolifera-
tions made up of mature or immature tissues in random 
organisation derived from all three germ layers.

Fig. 6.1. Tornwaldt’s cyst. Tornwaldt’s cysts are thin-walled cysts 
of varying sizes located in the nasopharyngeal submucosa. Th e 
nasopharyngeal surface is covered either by squamous epitheli-
um or respiratory epithelium. Th e cysts are lined by respiratory 
type epithelium with varying extent of squamous metaplasia. Th e 
cyst wall contains varying amounts of infl ammatory cells and may 
be fi brosed
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6.2.3.1 Salivary Gland Anlage Tumour

 Salivary gland anlage tumours are rare tumours of neo-
nates that arise from minor salivary glands of the  naso-
pharynx and are also known as congenital pleomorphic 
adenoma [13, 38, 73]. The firm, polypoid, pedunculated 
midline masses can reach up to 3 cm in size and cause 
respiratory distress and feeding problems. Salivary 
gland anlage tumours are multinodular and usually 
solid tumours. Histologically, they are characterised by 
an epithelial proliferation imitating embryonic salivary 
glands (Fig. 6.2). The epithelial proliferation can be ex-
tensive with solid squamous areas with focal keratini-
sation, keratinised nests, cyst and pearls. Calcification 
within the cysts occurs. Salivary gland anlage tumours 
may contain branching ductal and glandular structures, 
occasionally with complex intraluminal papillations. 
The surrounding stroma may be loose and myxoid with 
numerous inflammatory cells, but may also show some 
fibrosis. Other salivary gland anlage tumours consist 
predominantly of densely packed sheet and nodules 
of small fusiform spindle cells with occasional regular 
mitoses. Rare keratinised duct and cystic structures are 
seen in these areas. Haemorrhage and focal necrosis can 
be seen [125]. Immunohistochemically, all cells stain 
positive for salivary gland amylase. The spindle cells are 
immunoreactive with antibodies to vimentin, cytokera-
tins, EMA and smooth muscle actin, but are negative for 
S-100 and GFAP. The epithelial structures stain for cy-
tokeratin and EMA. The exact classification of the sali-
vary gland anlage tumour as a hamartoma or true (be-
nign) neoplasm has not yet been resolved. Dehner and 
colleagues favour a hamartomatous origin, although the 
present name indicates a tumourous growth [38].

6.2.3.2 Hairy Polyp

Hairy  polyps (or dermoids) are found in the  naso- and 
 oropharynx of neonates or young infants. About 60% of 
the roughly 140 reported cases arose as single, pedun-
culated or sessile, 0.5 to 6 cm polyps in the lateral vault 
of the nasopharynx near the Eustachian tube orifice 
and very rarely within the Eustachian tube and middle 
ear [17, 78, 109]. The remaining cases occurred in the 
tonsillar region (for tonsillar and bilateral location see 
Sect. 6.3.2). Hairy polyps cause respiratory distress or 
feeding problems. Simultaneous congenital abnormali-
ties such as cleft palate are more common than ipsilat-
eral branchial sinus, congenital atresia of the carotid 
artery, osteopetrosis and malformations of the auricle 
[36, 68]. Treatment is simple surgical resection. A hairy 
polyp is covered by keratinised or glycogenated squa-
mous epithelium containing hair with sebaceous glands 
and sweat glands. The mesenchymal core consists of 
mature fibroadipose tissue and blood vessels with oc-

casional smooth muscle and striated muscle fibres. The 
stalk may contain foci or plates of hyaline cartilage [27]. 
Hairy polyps fulfil the definition of a choristoma, al-
though the literature refers to hairy polyps mistakenly 
often as “teratoma”.

6.2.3.3 Congenital 
Nasopharyngeal Teratoma

ICD-O:9080/1
Congenital  teratomas are most common in the saccro-
coccygeal region; less than one-third of all teratomas 
arise in the head and neck region. The  nasopharynx is 
an exceptionally rare location [84, 167, 187]. Teratomas 
are ill-formed, lobular solid and cystic tumour masses 
typically diagnosed in the neonatal period with airway 
obstruction. Mature teratomas are completely benign 
and consist of mature tissues of ecto-, meso- and en-
dodermal derivation in a more or less organised fash-
ion. Optimal treatment is complete excision. Immature 
teratomas contain tissues of varying degrees of differen-
tiation and maturation. Immature teratomas in infants 
have an excellent prognosis, quite in contrast to adult 
patients with immature teratomas.

6.2.4 Benign Tumours 
and Tumour-Like Lesions

6.2.4.1 Nasopharyngeal Angiofibroma

ICD-O:9160/0
 Nasopharyngeal  angiofibromas (or juvenile nasopha-
ryngeal angiofibromas) are rare benign tumours with an 
incidence of 0.5% of all head and neck tumours. They 
occur exclusively in adolescent males and become clini-
cally evident between 10 and 25 years of age with nose 
bleeds, respiratory distress, headaches or sometimes 
visual disturbances. Nasopharyngeal angiofibromas 
arise from the posterior lateral wall of the nasal cavity 
near the pterygo-palatine fossa at the superior margin 
of the foramen sphenopalatinum and extend into adja-
cent structures such as maxillary, sphenoid or ethmoid 
sinuses and the nasal cavity. The most advanced cases 
show intracranial extension [153, 203]. The blood supply 
of nasopharyngeal angiofibromas comes from the exter-
nal carotid artery with the internal maxillary artery as 
feeding branch. In a minority of cases, the feeding ves-
sels are the sphenopalatine artery and the ascending 
pharyngeal artery [75, 153]. Diagnosis of a nasopha-
ryngeal angiofibroma is based on clinical examination 
and computer tomography, which shows two consistent 
features: 1) localisation in the posterior nasal cavity 
and pterygopalatine fossa, and 2) bone erosions of the 
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Fig. 6.3. Nasopharyngeal angiofi broma. a–b Nasopharyngeal an-
giofi bromas are large, white, fi rm, bulging tumours covered by re-
spiratory mucosa. c–d Abnormal large muscular and smaller sinu-
soidal vessels are embedded in a fi brous and partly sclerotic stro-

ma. Th e muscular vessels exhibit irregular muscle walls with vary-
ing thickness and arbitrary arrangement of the individual smooth 
muscle cells. e–f Th e stroma is either fi brous or myxoid with stel-
late or spindled cells

a b

dc

e f

Fig. 6.2. Salivary gland anlage tumour. a–c Salivary gland anla-
ge tumours have an intact surface epithelium, which may be part-
ly keratinized. Th e branching epithelial proliferations show ducts 
fi lled with proteinaceous casts. Th e stroma is myxoid and con-
tains numerous plasma cells and lymphocytes. d–e Th ere are sol-

id squamous areas with keratin-fi lled cysts and calcifi cations. f–g 
Other  areas are dominated by proliferations of spindle cells in sol-
id, fascicular and nested arrangement with occasional ductal and 
cystic elements. Haemorrhage is common 
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sphenopalatine foramen with extension to the upper 
medial pterygoid plate [118]. Nasopharyngeal angio-
fibromas are unencapsulated, lobulated, firm, grey to 
tan tumours. Abnormal blood vessels of different sizes 
and irregular architecture in arbitrary arrangement are 
embedded in a myofibroblastic stroma. The proportions 
of both components can vary considerably (Fig. 6.3). 
The vascular component can be divided into small si-
nusoidal vessels and large muscular vessels with irregu-
lar and incomplete smooth muscle layers with abrupt 
transitions from a muscular coat to an endothelial cell 
lining only. Irrespective of their architecture, all vessels 
are lined with a continuous layer of single regular endo-
thelial cells. The stromal component varies in amount 
and cellularity. The majority of stromal fibroblasts are 
plump and stellate, others assume an elongated spindled 
configuration. Mitoses are inconspicuous. The majority 
of stromal cells react with vimentin only, while a sub-
population is characterised by co-expression of vimen-
tin and smooth muscle actin.

Despite the body of literature, there is still uncertain-
ty about the aetiology of nasopharyngeal angiofibromas. 
They have been called haemangioma and vascular ham-
artoma arising from ectopic vascular tissue of the infe-
rior turbinate. Other theories have included overgrowth 
of paraganglionic tissue, hyperplasia in response to al-
lergic stimulus, fibromatosis, teratoma arising from the 
occipital plate, but also an androgen-dependent neoplas-
tic process due to an imbalance of the pituitary–andro-
genital system [9]. A concomitant presentation of naso-
pharyngeal angiofibromas and the familial adenoma-
tous polyposis syndrome has been reported in 4 out of 
825 patients at the Johns Hopkins’ Registry for familial 
colonic polyposis [47, 62]. A mutation in the APC gene, 
however, was not demonstrated in 9 patients with na-
sopharyngeal angiofibroma, and a comparative genom-
ic hybridisation study describes a normal chromosome 
5 in 3 patients with nasopharyngeal angiofibroma [70, 
170]. The same study reports gains on chromosome 8 
at the site of the genes for TGF-ß inducible early growth 
response and LYN (v-yes-1 Yamaguchi sarcoma viral-re-
lated oncogene homologue), and on chromosome 6, on 
which the gene for the vascular endothelial growth fac-
tor is located [170]. The additional complex gains on the 
X chromosome and losses on the Y chromosome may ex-
plain the exclusive occurrence in male patients. The in-
terpretation of nasopharyngeal angiofibromas as a vas-
cular malformation has proved to be the most consistent 
theory over the past few decades. A recent publication 
proposes that nasopharyngeal angiofibromas arise from 
an embryological vascular remnant of the first pharyn-
geal arch artery, which normally regresses to a vascular 
plexus, giving rise to the maxillary artery [75, 153, 171]. 
Incomplete involution leaves behind vascular remnants 
in the lateral nasal wall in the area of the sphenopala-
tine foramen from where nasopharyngeal angiofibro-

mas originate. This theory explains the abnormal vas-
cular structures and the complex anatomical extensions 
of nasopharyngeal angiofibromas. The growth stimula-
tion during puberty and the restriction to males remain 
unexplained by this theory, however. Treatment of na-
sopharyngeal angiofibromas is surgical after embolisa-
tion, although radiation therapy and hormonal therapy 
have been used extensively in the past [15, 37]. Nasopha-
ryngeal angiofibromas have no malignant potential, ex-
cept for radiation-related malignant transformation.

6.2.4.2 Respiratory Epithelial 
Adenomatoid Hamartoma

  Respiratory epithelial adenomatoid  hamartoma (or pol-
ypoid hamartomas) typically arises within the nasal cav-
ity and paranasal sinuses (see also Chap. 2), but has also 
been reported in the nasopharynx [199]. Patients are 
adults with an age range of 24–81 years. The polypoid 
exophytic hamartomas are rubbery, tan to brown and 
can reach up to 6 cm in size. They are lined with cili-
ated respiratory epithelium with mucin-secreting goblet 
cells. The widely spaced glandular proliferations arise 
from invagination of the surface epithelium. A thick 
eosinophilic basement membrane surrounds the glands 
and surface epithelium. The ample stroma may be oe-
dematous and well-vascularised or fibrous with vary-
ing amounts of lymphocytes and inflammatory cells 
(Fig. 6.4). Glandular acinar proliferations may be scant 
and large cysts may predominate when the fibrous stro-
ma predominates [206]. Some nasopharyngeal hamar-
tomas include a chondro-osseous component and cysts 
lined with squamous epithelium. Due to overgrowth of 
a single mesenchymal element, respiratory epithelial 
adenomatoid hamartomas may resemble fibromas, lipo-
mas or chondromas [199]. Treatment of choice is sur-
gery. The differential diagnoses of respiratory epithelial 
adenomatoid hamartoma include inverted papilloma 
and adenocarcinoma. The presence of excess glands and 
the respiratory epithelium distinguish the hamartoma 
readily from an inverted papilloma. The lack of malig-
nant cytological and histological features and invasion 
distinguishes the respiratory epithelial adenomatoid 
hamartoma from an adenocarcinoma.

6.2.4.3 Nasopharyngeal 
Inverted Papilloma

ICD-O:8121/1
Inverted   papillomas (or Schneiderian papillomas) aris-
ing outside the sinonasal tract are extremely rare. One 
publication reported 15 pharyngeal inverted papillomas, 
11 of which arose in the nasopharynx [183]. The pink or 
grey firm polyps had a convoluted surface, which cor-
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responded histologically to a multilayered, transitional-
type epithelium with foci of respiratory and squamous 
epithelium growing endophytically into the underlying 
loose and myxoid stroma. Nasopharyngeal inverted 

papillomas have an increased potential for recurrence, 
which is higher in the nasopharynx than in the sinonasal 
location. This probably reflects the high rate of incom-
plete initial removal due to the unexpected nature of the 
lesion and the difficult nasopharyngeal anatomy. As in 
a sinonasal location, inverted papillomas are at risk of 
malignant transformation. For a detailed description of 
inverted papillomas, see Chap. 2.

6.2.4.4 Solitary Fibrous Tumour

ICD-O:8815/0
  Solitary fibrous tumours are exceptionally rare in the 
upper respiratory tract. In the nasopharynx, only 4 cases 
have been described to date [96, 122, 201].

6.2.4.5 Paraganglioma

ICD-O:8680/1
Paraganglioma (or chemodectoma) arise in the head and 
neck region most commonly in the carotid body, glomus 
tympanicus and glomus jugulare. They are extremely 
rare in the nasopharynx with about 20 cases described 
(for review see [101]), but need to be considered when 
profuse haemorrhage and a pulsatile mass are encoun-
tered in the nasopharynx. These slowly enlarging, pain-
less, firm, encapsulated tumours are characterised by 
nests (so-called Zellballen) of small to medium-sized 
pale monomorphous cells with prominent, rounded 
hyperchromatic nuclei and a prominent network of en-
dothelial cell lined vascular channels (see also Chaps. 8 
and 9).

6.2.4.6 Meningioma

ICD-O:9530/0
Among the rarest tumours of the nasopharynx are ex-
tracranial   meningiomas [162]. In a series of 30 extracra-
nial meningiomas, 3 were located in the nasopharynx 
[188]. There is only a single case report of a primary ton-
sillar ectopic meningioma [107]. Extracranial meningio-
mas show the same histological subtypes, differentiation 
and prognosis as intracranial meningiomas, but the syn-
cytial (meningothelial) subtype predominates. For me-
ningiomas at other sites in the head and neck area, see 
Chaps. 2, 8 and 10.

6.2.4.7 Glandular Retention Cysts

 Glandular retention  cysts are rather common in the oro- 
and nasopharynx and some may become large enough 
to mimic nasopharyngeal tumours. They arise from di-

Fig. 6.4. Respiratory epithelial adenomatoid hamartoma. a Th is 
fragmented surgical specimen of  polypoid hamartoma displays 
numerous fl uid and mucin fi lled cysts. b Th e surface is lined by 
tall columnar respiratory epithelium and there are widely spaced 
acinar proliferations embedded in a fi brous stroma. c Th e acinar 
proliferations are in continuity with invaginations of the surface 
respiratory epithelium and recapitulate either seromucous glands. 
Th e basement membrane is typically thickened

a

b

c
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lated and occluded excretory ducts of the seromucinous 
salivary glands of the nasopharynx. The cysts are filled 
with mucin and lined with a single layer of cuboidal 
epithelium. Varying amounts of squamous metaplasia 
and oncocytic metaplasia can be observed, and when 
extensive, the designation oncocytic cyst or nasopharyn-
geal oncocytoma may be most appropriate [3, 12, 136]. 
Retention cysts may rupture. The ensuing inflamma-
tion induced periductal fibrosis and an inflammatory 
infiltrate. The epithelium is destroyed and replaced by 
macrophages. These mucin-filled cysts are then called 
mucoceles.

6.2.5 Nasopharyngeal Carcinoma

Classification of nasopharyngeal     carcinomas has under-
gone several changes in the past editions of the WHO 
classification. The 1991 edition separates nasopharyn-
geal carcinoma into two subtypes, the keratinising and 
the non-keratinising carcinoma [176]. The non-kerati-
nising carcinomas have been further subdivided into 
undifferentiated and differentiated forms. This subdi-
vision, however, is nowadays considered optional since 
their distinction is of no clinical or prognostic signifi-
cance. Whether basaloid-squamous carcinoma merits 
separate recognition or merely represents a morphologic 
variant of non-keratinising carcinoma has not yet been 
clarified [7, 138, 159, 194].

6.2.5.1 Non-Keratinising 
Nasopharyngeal Carcinoma

In the past, non-keratinising nasopharyngeal carcino-
mas have been divided into the more common undif-
ferentiated nasopharyngeal carcinoma (ICD-O:8082/3), 
(synonymous lymphoepithelial carcinoma, lymphoepi-
thelioma of Regaud and Schmincke, undifferentiated car-
cinoma with lymphoid stroma) and the less common dif-
ferentiated nasopharyngeal carcinoma (ICD-O:8073/3) 
(or transitional-type carcinoma, intermediate cell car-
cinoma). The distinction between undifferentiated and 
differentiated carcinoma is considered unimportant for 
therapy and prognosis, as these two subtypes represent 
a spectrum of the same tumour. Nasopharyngeal carci-
noma is by far the most common carcinoma in China 
and Taiwan, accounting for 18% of all carcinomas there, 
with an incidence of 10–20/100,000 [83]. Nasopharyn-
geal carcinomas also occur in endemic forms in Asia, 
Greenland, Alaska and Africa. In these high-incidence 
areas, 99% of nasopharyngeal carcinomas are of the 
non-keratinising subtype. In the western world – a low-
incidence area with 0.4–1/100,000 – the non-keratinising 
nasopharyngeal carcinoma accounts for 75% compared 
with 25% for keratinising carcinoma [8, 43, 141]. Naso-

pharyngeal carcinomas show a strong male predilection. 
While most patients with non-keratinising nasopharyn-
geal carcinoma are older than 50 years in endemic areas, 
there is a bimodal age distribution with a peak presen-
tation in the 2nd and 6th decades in intermediate- and 
low-incidence areas [8, 43, 63, 77, 175]. The causative and 
aetiological role of EBV is well established in invasive 
and in situ nasopharyngeal carcinomas, irrespective of 
the ethnic origin of the patient and the histological sub-
type [31, 158]. However, environmental factors seem to 
play a role, since the incidence of non-keratinising na-
sopharyngeal carcinoma decreases among second and 
third generation Chinese living in non-endemic areas 
[83]. Nasopharyngeal carcinomas arise in the lateral 
walls of the nasopharynx in the area of the Rosenmüller 
fossa and presenting symptoms may be nasal obstruc-
tion, epistaxis, post-nasal drip, tinnitus and cranial 
nerve palsy. Hearing loss and unilateral otitis media 
are related to auditory tube involvement. In more than 
50% of patients, however, metastases to cervical lymph 
nodes are the presenting sign. Since most nasopharyn-
geal carcinomas are difficult to visualise on endoscopic 
examination, “blind” biopsies of the nasopharynx, base 
of tongue and palatine tonsils are necessary to establish 
a histological diagnosis of undifferentiated nasopha-
ryngeal carcinoma. In patients presenting with lymph 
node metastases and clinically occult primary carcino-
ma, demonstration of EBV in the metastatic carcinoma 
may be a helpful diagnostic tool to correctly identify the 
primary nasopharyngeal carcinoma [26, 40, 119, 191]. 
Nasopharyngeal carcinomas are highly responsive to 
radiation therapy. The overall 5-year survival has been 
reported to be between 25 and 50% in the past, but the 
results of treatment have improved due to refinements 
in staging and techniques of therapy [4, 115].

Histologically, non-keratinising nasopharyngeal car-
cinomas lack glandular differentiation. The undifferen-
tiated subtype consists of bland uniform undifferentiat-
ed cells in large cohesive nests and cords as well as small-
er nests and groups of epithelial cells with numerous mi-
toses. They may be sharply outlined and separated from 
the surrounding infiltrate or permeated by a dense in-
flammatory infiltrate consisting of numerous lympho-
cytes, plasma cells and eosinophilic granulocytes. This 
pattern often has a distinctly non-carcinomatous and 
lymphoma-like appearance. The infiltrating lympho-
cytes are a mixture of plasma cells, B-cells and T-cells, 
with B-cells usually predominating. Portions of the T-
cells are cytotoxic cells. A variant of undifferentiated 
carcinoma shows extensive acantholysis resulting in a 
pseudoglandular and pseudovascular pattern. The dif-
ferentiated subtype shows cellular stratification often in 
a plexiform growth, reminiscent of transitional cell car-
cinoma of the urinary bladder (Fig. 6.5). The stroma of 
non-keratinising nasopharyngeal carcinoma can be fi-
brous, but is rarely desmoplastic. Coagulative necrosis 
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may be present. Small amyloid globules can be found 
within the tumour cells or scattered among the carci-
nomatous stroma. Epithelioid granulomas, occasional-
ly with caseous necrosis, have been described in naso-
pharyngeal carcinoma in up to 18% of cases. Some fea-

tures are associated with a better prognosis of nasopha-
ryngeal carcinoma: high density of dendritic cells, high 
number of infiltrating lymphocytes, and low numbers 
of granzyme-B positive cytotoxic cells [58, 80, 151, 208]. 
The most reliable and sensitive method of detection of 

Fig. 6.5. Non-keratinizing nasopharyngeal carcinoma. a–b Na-
sopharyngeal carcinoma grows in solid sheets of large epithelial 
cells which are clearly demarcated by a mixed infl ammatory in-
fi ltrate consisting of lymphocytes, plasma cells and histiocytes. 
c globular amyloid deposition is not uncommon. d–e Non-kera-

tinizing nasopharyngeal carcinoma can be heavily infi ltrated by 
the lymphocytes. f Tumour cells are large, undiff erentiated, with 
abundant pale cytoplasms, inconspicuous cell membranes, and 
large nuclei with prominent nucleoli
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EBV in paraffin sections in routine diagnostic pathol-
ogy is EBER in situ hybridisation [88, 93, 157, 196]. The 
main differential diagnosis of nasopharyngeal carcino-
ma is a non-Hodgkin’s lymphoma, particularly the large 
cell lymphoma. The diagnosis of a nasopharyngeal car-
cinoma can be confirmed by positive staining with anti-
bodies to cytokeratins, especially high molecular weight 
keratin.

6.2.5.2 Keratinising 
Nasopharyngeal Carcinoma

ICD-O:8070/3
Keratinising nasopharyngeal carcinoma (squamous cell 
carcinoma, SCC) occurs typically after 40 years of age 
and shows obvious squamous differentiation with vary-
ing amounts of keratinisation. The stroma is desmoplas-
tic and infiltrated by variable numbers of lymphocytes, 
plasma cells, neutrophils and eosinophils. Poorly dif-
ferentiated SCC may only contain rare horn pearls or 
focal areas of easily recognisable cornification. Immu-
nohistochemical analysis with antibody to involucrin 
is helpful in identifying areas of abortive keratinisation 
[98]. EBV is almost always positive in nasopharyngeal 
SCC in endemic areas for nasopharyngeal carcinoma, 
but only a small number of cases in low incidence ar-
eas are positive for EBV. SCC shows a greater propensity 
for localised advanced tumour growth, but a lower rate 
of lymph node metastases [141, 164]. Radical surgery is 
not performed since radiotherapy is extremely effective. 
Survival and prognosis of SCC depends on tumour stage 
and has been reported to be better than that for non-ke-
ratinising nasopharyngeal carcinoma.

6.2.6 Nasopharyngeal 
Adenocarcinoma

  Adenocarcinomas of the nasopharynx are extremely 
uncommon tumours and can be separated into carci-
nomas arising from the surface epithelium or from the 
mucoserous salivary glands. The salivary gland-type 
carcinomas are more common than those arising from 
the surface epithelium [114].

6.2.6.1 Salivary Gland-Type 
Adenocarcinoma 
of the Nasopharynx

  Adenoid cystic carcinoma (ICD-O:8200/3), the most 
common carcinoma of the salivary type in the oral cav-
ity and hard palate, is rare in the nasopharynx [21, 114, 
181]. Adenoid cystic carcinomas of the nasopharynx are 
more common in Japan than in the western world. It is 

an insidiously growing tumour with a predisposition 
for perineural spread, local recurrence and distant me-
tastasis. Regional lymph node metastases are rare. His-
tologically, adenoid cystic carcinomas are classified in 
tubular, cribriform and solid subtypes. The tubular and 
cribriform subtypes are considered low-grade tumours; 
the solid sub-type is a high-grade tumour with a rapid, 
fatal course and a higher incidence of distant metasta-
sis with a poor prognosis [114]. When compared with 
conventional nasopharyngeal carcinoma, adenoid cystic 
carcinoma has a higher incidence of cranial nerve in-
volvement, but a lower incidence of cervical lymph node 
metastases.

  Polymorphous low-grade adenocarcinoma of mi-
nor salivary glands (ICD-O:8525/3) (or terminal duct 
carcinoma, lobular carcinoma, low-grade papillary ad-
enocarcinoma) is a low-grade neoplasm typically oc-
curring in the oral cavity. It has been documented in 
the nasopharynx in rare cases [144, 198]. The poly-
morphous low-grade carcinoma has a wide diversity 
of histological patterns including solid areas, papillary 
growth, ductal differentiation, cystic spaces and an in-
filtrative growth pattern with perineural invasion. The 
main bulk of the carcinoma is found in the submuco-
sa and the surface epithelium is often intact. In the na-
sopharynx, surgery or radiotherapy is the treatment of 
choice. Polymorphous low-grade carcinomas of sali-
vary gland origin have a potentially aggressive biolog-
ical course with metastases to cervical lymph nodes. 
For a detailed description of salivary gland tumours 
see Chap. 5.

6.2.6.2 Papillary Adenocarcinoma 
of the Nasopharynx

ICD-O:8260/3
  Papillary adenocarcinomas of the nasopharynx are ex-
tremely uncommon, slow-growing, low-grade carcino-
mas without known risk factors [76, 114]. In a series of 
9 patients, aged 11 to 64 years, the papillary adenocar-
cinomas of the nasopharynx were confined to the roof 
and postero-lateral walls of the nasopharynx [198]. Pap-
illary nasopharyngeal adenocarcinomas are unencapsu-
lated, exophytic, cauliflower-like tumours with an oc-
casional gritty consistency due to numerous psammoma 
bodies. Complex papillations arise from the surface epi-
thelium. The papillae and crowded back-to-back glands 
are lined with uniform, bland, tall, columnar cells with 
intermixed mucin-containing, PAS-positive goblet cells. 
Some areas show overlapping vesicular nuclei with gran-
ular cytoplasm resembling thyroid carcinomas. Stromal 
calcifications and psammoma bodies can be found. Vas-
cular, lymphatic or neural invasion is uncommon. Low-
grade papillary adenocarcinomas of the nasopharynx 
should be distinguished from the polymorphous low-
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grade carcinoma of salivary gland origin because they 
do not metastasise.

6.2.7 Malignant Non-Epithelial 
Tumours of the Nasopharynx

6.2.7.1 Chordoma

ICD-O:9370/3
  Chordomas are tumours arising from remnants of the 
notochord in the axial skeleton near its cranial and cau-
dal ends. The cranially located chordomas comprise 
about one-third of all chordomas, arise earlier than the 
sacral chordomas, around the 3rd to the 5th decade and 
in children. Most chordomas in nasopharyngeal loca-
tion are extensions of cranial chordomas, but they rarely 
arise de novo in the nasopharynx and paranasal sinuses 
[19, 34, 54]. For a more detailed description of chordo-
ma, see Chap. 4.

6.2.7.2 Sarcoma

The most common sarcoma in the head and neck area 
is the   rhabdomyosarcoma, specifically the embryonal 
rhabdomyosarcoma (ICD-O:8910/3) in children less 
than 5 years of age [49]. Primary nasopharyngeal rhab-
domyosarcomas are rare [20, 39, 50] as are primary na-
sopharyngeal   chondrosarcomas (ICD-O:9220/3) [54, 
56]. Case reports of primary nasopharyngeal sarcomas 
include an   osteosarcoma in an 11-year-old girl after 
multi-agent chemotherapy and radiation treatment of a 
retinoblastoma, a liposarcoma and a granulocytic   sar-
coma in a 37-year-old Chinese man [5, 42, 139]. The fol-
licular dendritic cell sarcoma, a tumour of antigen-pre-
senting cells of B-follicles of lymphoid tissues, is com-
monly found extranodally in the head and neck area, but 
rarely in the nasopharynx [10, 22, 23]. It is characterised 
by positivity for CD21, CD35 and CD23, as well as indo-
lent clinical behaviour and a low risk of recurrence and 
metastasis [87].

6.3 Waldeyer’s Ring

6.3.1 Anatomy and Histology 
of Waldeyer’s Ring

The term Waldeyer’s ring refers to the ring of lymphoid 
tissues occurring in the nasopharynx and oropharynx. 
The oropharynx is separated from the nasopharynx 
by the oropharyngeal isthmus, which is formed by the 
merging muscular pillars of the palatoglossal and the 

palatopharyngeal muscles. In the lateral walls, at the 
widest points of the pharynx, lies the triangular tonsil-
lar fossa, which contains the palatine tonsil. The tonsils 
of Waldeyer’s ring belong to the gut-associated lympho-
epithelial organs, which show a close morphological and 
functional correlation between lymphatic tissue of mes-
enchymal origin and the endodermal epithelium of the 
second pharyngeal pouch. The Waldeyer’s ring tonsils 
are composed of the paired palatine tonsils in the ton-
sillar fossa, the unpaired (naso)pharyngeal tonsil in the 
roof of the nasopharynx, the bilateral tubal tonsils in the 
lateral walls of the nasopharynx at the entrance to the 
auditory tube and the lingual tonsil in the retrolingual 
region. Lymphoid aggregations close to the epiglottis are 
also counted as part of Waldeyer’s ring.

The palatine tonsils are the largest of the tonsils and 
lie in the tonsillar fossa along the anterolateral border 
of the oropharynx between the palatoglossal and pala-
topharyngeal muscle arches. The lateral surface of the 
palatine tonsil has a fibrous capsule, but skeletal muscle 
fibres and islands of mostly elastic cartilage are normal 
findings there. The medial surface has 10–30 epitheli-
um-lined, extensively branching and anastomosing ton-
sillar crypts that extend deeply into the lymphoid tissue. 
The surface of the palatine tonsils is lined by stratified 
squamous epithelium, the crypts are covered by non-
keratinising stratified (“transitional-type”) epithelium 
with a discontinuous basement membrane and numer-
ous intraepithelial lymphoid cells. This so-called lym-
phoepithelium represents the specialised epithelium of 
the tonsils and contains M-cells (resembling the intesti-
nal membranous [M] cells of the Peyer’s patches), T- and 
B-cells, and patchily distributed macrophages and den-
dritic cells [140, 152]. The surface epithelium is even-
ly infiltrated by T-cells and B-cells; up to 30% of the in-
traepithelial T-cells are T-cells, which are involved in 
antigen recognition independent of MHC restriction 
and prior antigen processing [66, 149]. A clustering of 
CD4+ T-cells with B-cells is typical within the lympho-
epithelium of the crypts and in the submucosa [66]. The 
submucosal lymphoid tissue contains numerous prima-
ry and secondary lymph follicles with germinal centres, 
a mantle zone and a network of follicular dendritic cells. 
T-cells, interdigitating dendritic cells, plasma cells, mac-
rophages and high-endothelial venules are found in the 
extrafollicular regions [140]. The palatine tonsils have 
no afferent lymph vessels. The rich efferent lymphatic 
drainage is via the retropharyngeal lymph nodes to the 
upper deep cervical lymph nodes.

The small unencapsulated (naso)pharyngeal tonsil 
with about 12–15 shallow crypts is lined with a colum-
nar ciliated respiratory surface epithelium with numer-
ous goblet cells, which may also be seen in the lympho-
epithelial lining of the short and plump crypts [200]. The 
lymphoid tissue contains numerous lymph follicles with 
germinal centres. Minor salivary glands in the periph-
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ery and within the submucosa of the pharyngeal ton-
sil are a normal finding. The tubal tonsils are poorly de-
fined condensations of lymphoid tissue located around 
the auditory tube in the nasopharynx and around the 
fossa of Rosenmüller. The term lingual tonsil refers to the 
abundant non-encapsulated lymphoid tissue in the adult 
posterior tongue. The crypts do not appear until birth, 
are shallow and much less branched than in the palatine 
tonsil. The surface is covered by non-keratinising squa-
mous epithelium. Adipose tissue and skeletal muscle fi-
bres at the base of the lingual tonsil, and mucous sali-
vary glands and lymph follicles within the lingual ton-
sil are integral parts of the tongue. Efferent lymphatic 
vessels of the posterior tongue drain into the deep cer-
vical lymph nodes, after they pass through the pharyn-
geal wall in front of or behind the external carotid ar-
tery [41].

6.3.2 Congenital Anomalies 
of Waldeyer’s Ring

Congenital anomalies include the extremely rare ab-
sence of palatine tonsils and accessory tonsils within the 
oral cavity [68, 155]. Slightly more common is the “hairy 
  polyp”, a choristoma, which arises from remnants of the 
ectodermal and mesodermal germ layers in the palatine 
tonsil and nasopharynx (see also Sect. 6.2.3.2). The uni-
lateral pedunculated hairy polyps of up to 5 cm arise 
mostly on the superior pole of the palatine tonsil and 
present with acute respiratory distress [129]. A rare bi-
lateral presentation has been described [52]. These pol-
yps show a mesenchymal fibrovascular core, often with 
adipose tissue and skeletal muscle fibres and are covered 
in regular skin with hair appendages. In tonsillar hairy 
polyps, submucosal plates of elastic cartilage of uniform 
thickness resembling the external ear auricular tags and 
auricular cartilage have been reported [78]. Hairy pol-
yps of the tonsils have been postulated to arise from the 
second pharyngeal pouch [17], but due to the presence 
of the cartilage plates they have also been interpreted as 
accessory auricles with a postulated origin from the first 
pharyngeal arch [78].

6.3.3 Tonsillitis

The lymphoid tissues of Waldeyer’s ring play a key role 
in initiating immune responses against inhaled and 
ingested pathogens. The tonsils are responsible for the 
recognition and processing of antigens presented to the 
pharynx. The size of the tonsils is directly proportional 
to the amount of lymphoid tissue, which increases dur-
ing antigen challenge. The reactive    lymphoid hyperpla-
sia of the palatine tonsils is often simply referred to as 
“tonsillitis” and in the case of the pharyngeal tonsil as 

“(hyperplastic) adenoids”. Tonsillar hypertrophy is as-
sociated with normal childhood development, mostly 
due to viral challenge or can be secondary to specific 
bacterial or viral infections. Childhood hypertrophy of 
the pharyngeal tonsil begins at approximately 2 years of 
age or during infancy and usually regresses by 8 years of 
age. Palatine tonsils hypertrophy at the end of the first 
decade, somewhat later than the pharyngeal tonsil. They 
regress by puberty and are atrophied in adults. The lin-
gual tonsil enlarges at the time of puberty and regresses 
very little during adult life [41]. Tonsillar hypertrophy 
is usually symmetrical and diffuse, but can be papillary 
and unilateral.

The normal flora of the naso- and oropharynx in-
cludes anaerobic bacteria such as gram-positive Acti-
nomyces and Proprionibacterium, and gram-negative 
bacteria such as Bacteroides, Fusobacterium and Vib-
rio [202]. Actinomyces israelii is a common nosocomial 
saprophyte in the oro-/nasopharyngeal cavity. The true 
incidence of tonsillar manifestations of actinomyces is 
unknown, but has been reported to be as high as 40% 
[57, 120]. Occasionally, actinomyces form small sulphur 
granules that can be seen as small yellow dots on the 
tonsillar surface. Larger aggregates of actinomyces may 
produce a tumour-like mass [172]. The tangled mass-
es of gram-positive branching mycelial-like bacteria lie 
within the crypts or are attached to the surface epitheli-
um of normal tonsils. Tonsillectomies for hypertrophied 
tonsils or adenoids are one of the most common surgi-
cal procedures, but the term “tonsillitis” is still poor-
ly defined. Surgical resection specimens may demon-
strate only hyperplastic lymphoid tissue and lymph fol-
licles with enlarged germinal centres or no pathology at 
all [91].

6.3.3.1 Bacterial Tonsillitis

 Bacterial suppurative  tonsillitis is among the most fre-
quent paediatric infections. Group A beta-haemolytic 
streptococci are the most frequent cause. Other common 
isolates in bacterial tonsillitis are Hemophilus influenza, 
Streptococcus pyogenes, Streptococcus milleri and Staphy-
lococcus aureus [97, 202, 205]. Children with acute strep-
tococcal tonsillitis are significantly older than children 
with viral tonsillitis. The treatment of choice is penicil-
lin administration for 10 days. Prevention of acute rheu-
matic fever is the principal goal of treatment. Surgical 
specimens of acute tonsillitis are rarely encountered. The 
surface epithelium may be ulcerated, and the surface and 
crypt epithelium is infiltrated by neutrophilic granulo-
cytes producing a cryptitis with crypt abscesses. Acute 
bacterial infections may advance to intraparenchymal 
and peritonsillar   abscesses (quinsy) with a lateral exten-
sion into the parapharyngeal space, base of skull and the 
sheath of the carotid artery [33, 64]. Rare other bacteria 
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causing acute necrotising tonsillitis include Clostridium 
perfringens and Bartonella henselae with an unusual pre-
sentation of cat scratch disease [61, 121].

6.3.3.2 Viral   Tonsillitis

The most common causes of upper respiratory tract 
infections and pharyngo-tonsillitis in the general pop-
ulation, including infants and young children, are vi-
ruses such as influenza virus, Coxsackie’s virus (group 
A), adenovirus, and the ubiquitous herpes virus Ep-
stein-Barr virus [205]. EBV infects epithelial cells and 
B-lymphocytes of Waldeyer’s ring, which represent 
the reservoir for life-long viral persistence [104, 186]. 
Primary infections with EBV occur early in infancy 
and childhood in developing countries and are gener-
ally asymptomatic. In contrast, in developed countries, 
primary infection occurs in adolescents and young 
adults. EBV infections may cause the mostly self-lim-
iting acute disease infectious mononucleosis, affecting 
adolescents and young adults in the western world. In 
Japan, however, an endemic area for EBV, acute cases of 
infectious mononucleosis are commonly diagnosed in 
children less than 4 years of age [100]. The symptoms 
include enlarged swollen palatine tonsils, occasionally 
with peritonsillar abscesses, sore throat, fever, mal-
aise, cervical lymphadenopathy, lymphocytosis and 
occasional hepato-splenomegaly [133]. The diagnosis 
in typical cases is made clinically and/or serologically 
[69]. Histologically, the changes of a primary EBV in-
fection can be dramatic [30]. The surface epithelium 
of the palatine tonsils is often necrotic. Follicular hy-
perplasia with fused or bizarre-shaped follicles and 
numerous tangible body macrophages and distended 
interfollicular areas with atypical immunoblasts, plas-
ma cells, plasmacytoid lymphocytes and histiocytes, 
occasionally grouped around necrotic foci, are typical. 
Mitoses are numerous. Rare Reed-Sternberg-like cells 
with single or multiple nuclei without nucleoli may be 
present beneath the crypt epithelium. The often atypi-
cal immunoblasts may simulate lymphoma, but in in-
fectious mononucleosis, they often merge with cells in 
the reactive follicles and paracortex (Fig. 6.6). The pro-
liferating lymphoid cells are predominantly activated 
T lymphocytes with CD8-positive T-cells dominating 
over CD4-positive T-cells. The immunoblasts can be of 
B-cell or T-cell type, and are occasionally CD30-posi-
tive, but CD15-negative [1]. Infected cells are reactive 
for EBV nuclear antigen (EBNA) [2] and latent mem-
brane protein (LMP) [182, 186].

The most important differential diagnosis of infec-
tious mononucleosis, especially in older patients, is the 
extranodal manifestation of Hodgkin’s lymphoma and 
non-Hodgkin’s lymphoma (large cell and immunoblas-
tic types). Immunoglobulin rearrangements and T-cell 

receptor gene rearrangements are lacking in infectious 
mononucleosis. The differential diagnosis of ulcerat-
ing tonsillitis includes infections with herpes virus hom-
inis (usually Herpes simplex virus type 1). Herpes sim-
plex virus can produce a vesiculo-bullous pharyngitis 
and may involve the palatine tonsils [106, 195]. Rupture 
of the vesicles results in sharply circumscribed shallow 
ulcers infiltrated by neutrophilic granulocytes. Infect-
ed epithelial cells show the characteristic multinucleat-
ed giant cells with nuclear viral inclusion. The lymphoid 
infiltrate and hyperplasia of a Herpes simplex virus in-
fection may mimic a NK/T-cell lymphoma [184]. Group 
A Coxsackie’s virus also produces punched-out vesicles 
and is often associated with a concomitant Herpes sim-
plex virus infection. Rare systemic autoimmune diseas-
es, like the anti-phospholipid antibody syndrome, may 
cause tonsillar ulcers [79].

Chronic and recurrent tonsillitis are typically associ-
ated with respiratory syncytial virus, reactivation of la-
tent Epstein-Barr virus, H. influenza and Staphylococcus  
aureus [44, 117, 204]. After episodes of recurrent tonsil-
litis, the palatine tonsils show extensive fibrosis at the 
site of the former capsule and scarring with entrapped, 
“pulled up” skeletal muscle fibres at the base of the tonsil 
and atrophic lymphoid tissue with small lymphoid fol-
licles with atrophic germinal centres. Granulomas may 
be present. The crypts are distended and filled with ke-
ratinous debris, inflammatory cells and occasional ag-
gregates of actinomyces. Retention cysts can be formed 
within the deep crypts of chronically irritated palatine 
tonsils after occlusion of the orifice. The crypt epithe-
lium becomes keratinised. Calcification of the desqua-
mated debris following deposition of inorganic salts 
may result in tonsillar calculi, so-called tonsilloliths. The 
presence of actinomyces is not associated causally with 
recurrent tonsillitis [57, 120].

Human immunodeficiency virus 1 (HIV-1) infects 
lymphocytes of lymph nodes and extranodal lymphoid 
tissue. Hypertrophy of the nasopharyngeal and palatine 
tonsils is among the earliest clinical manifestations of 
HIV-1 infections. Enlargement of the palatine tonsils is 
usually bilateral and large ulcers may lead to complete 
destruction of the tonsils [28]. The histological chang-
es in HIV-induced tonsillar hypertrophy vary with stage 
and progression of the infection. The earliest changes in-
clude florid reactive follicular hyperplasia with irregular-
ly shaped germinal centres with an attenuated or absent 
mantle cell zone. Another early change suggesting HIV 
infection is “follicle lysis”, with permeation and disrup-
tion of germinal centres by “infiltrating” small lympho-
cytes creating a “moth eaten” appearance. Follicle lysis/
follicular involution involves loss of tangible body mac-
rophages as well as the mantle zone of lymph follicles. In-
terfollicular haemorrhage is another feature of follicular 
involution. Multinucleated giant cells are a typical and 
specific feature of HIV tonsillitis. The multinucleated gi-
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ant cells are arranged preferentially in clusters beneath 
the squamous surface and crypt epithelium, and are only 
occasionally seen in intrafollicular areas. They have a 
foamy cytoplasm and the nuclei are arranged at the pe-
riphery of the cells. The giant cells react with antibodies 

to S-100 and CD68. Other features of chronic HIV infec-
tion are monocytoid B-cell hyperplasia, paracortical and 
interfollicular expansion with immunoblasts and plasma 
cells, often with Russell bodies, and prominent interfol-
licular clusters of high endothelial venules. The histolog-

Fig. 6.6. EBV tonsillitis. a Th e hypertrophic palatine tonsil con-
tains reactive lymph follicles which are distended by a dense in-
terfollicular infi ltrate. b Th e surface epithelium is also heavily in-
fi ltrated by numerous atypical lymphocytes, plasma cells, histio-

cytes. c–d Th e atypical large immunoblasts with prominent nucle-
oli show numerous mitoses and merge with the germinal centres. 
e Th e atypical immunoblasts may be binuclear atypical lympho-
blasts
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ical features in patients with advanced disease are efface-
ment of nodal architecture, loss of the normal lymphoid 
cell population with replacement by benign plasma cells 
and increased vascularity [53, 174, 197].

Acute non-bacterial tonsillitis and hypertrophy can 
be the first sign of a post-transplant lymphoprolifera-
tive disorder [163]. In a study of 42 paediatric transplant 
patients, 28% had involvement of Waldeyer’s ring [147]. 
In immunosuppressed children in particular with rapid 
progressive enlargement of the tonsils lymphoma should 
be suspected [180].

6.3.4 Benign Tumours 
of Waldeyer’s Ring

6.3.4.1 Squamous Papilloma

ICD-O:8121/0
   Squamous papillomas represent the majority of benign 
tonsillar and oropharyngeal tumours [89]. They arise on 
the soft palate and uvula, but also on the posterior wall 
of the oropharynx. They have an exophytic appearance. 
The fibrovascular stalk is covered in a regular, strati-
fied, non-keratinising or keratinising squamous mu-
cosa, with occasional parakeratosis. The vast majority 
show no viral cell changes. Some papillomas, however, 
show HPV-related cell changes with the typical koilo-
cytes with small pyknotic nuclei and a perinuclear halo, 
the so-called tonsillar condylomata [190]. Subtyping for 
HPV demonstrates typically low-risk HPV 6 and 11. For 
a detailed description of squamous papilloma in the oro-
pharynx see Chap. 1.

6.3.4.2 Lymphangiomatous 
Tonsillar Polyp

Lymphangiomatous tonsillar   polyps are benign tu-
mours of the palatine tonsil, accounting for about 2% 
of all tonsillar neoplasms. They have been reported 
by a number of different names such as angiomas, 
angiofibromas, fibrolipoma, polypoid tumour contain-
ing fibro-adipose tissue and hamartomatous tonsillar 
polyp and lymphangiectatic fibrous polyp [105]. They 
are pedunculated, mostly unilateral proliferations in 
the upper pole of the palatine tonsils in adults and 
children (age range of reported cases 3–63 years, with 
a median age of 26 years). Clinical symptoms are dys-
phagia, sore throat and the sensation of “a mass in the 
throat”. Lymphangiomatous tonsillar polyps measure 
between 0.5 and 4 cm. They are covered by respira-
tory epithelium or glycogenated or keratinised squa-
mous epithelium with foci of hyper- and parakera-
tosis. Clusters of lymphocytes are found within the 

squamous epithelium (lymphocytic epitheliotropism) 
or in the submucosa beneath the basement mem-
brane (Fig. 6.7). The stalk consists of dense fibrous 
tissue, adipose tissues or myxoid and oedematous 
stroma, which contains numerous small to medium-
sized, endothelial-lined, lymphatic/vascular chan-
nels filled with proteinaceous f luid and lymphocytes 
[82]. Valves can be appreciated. Some endothelial 
cells stain with antibodies to factor VIII, CD31 and 
CD34; others are non reactive. The pathogenesis of 
the lymphangiomatous polyps is uncertain. They may 
be a hamartomatous proliferation, but they may also 
be the result of a chronic inf lammatory hyperplasia. 
Especially in children, lymphangiomatous polyps and 
papillary lymphoid polyps may be a manifestation of 
a chronic tonsillitis.

6.3.5 Carcinomas 
of Waldeyer’s Ring

ICD-O:8070/3
Carcinomas of Waldeyer’s ring are typically    squamous 
cell carcinomas (SCC) arising in the palatine tonsil and 
the base of the tongue. They are more common in men 
than in women and present during the 5th and 7th de-
cades. Smoking, alcohol, poor hygiene, but also HPV 
infections, are risk factors [32, 51, 160]. Some SCC may 
be fungating and exophytic tumours, others present as 
deeply ulcerated infiltrative lesions. The majority of 
SCC of the palatine tonsil and base of the tongue typi-
cally grow undetected for some time as they arise from 
the crypt epithelium. At the time of clinical detection, 
extensive infiltration of the surrounding tissues and 
regional cervical lymph node metastases are typical. 
The metastases to cervical lymph nodes are often the 
presenting symptom of tonsillar carcinomas (Fig. 6.8). 
Histologically, primary carcinomas of the palatine 
tonsil and base of the tongue can be divided into ke-
ratinising and non-keratinising subtypes. The solid 
non-keratinising carcinomas predominate. Tonsillar 
carcinomas may show a “transitional type” differentia-
tion resembling lymphoepithelial carcinoma and EBV 
positivity [111, 132]. A basaloid-squamous carcinoma 
of Waldeyer’s ring has also been described [7, 159]. The 
lymph node metastases can be quite large and are often 
cystic with multilocular complex lumina and papil-
lary projections [165, 166, 189]. The majority of cystic 
metastases are lined with a stratified epithelium with 
cytological atypia and numerous mitoses. Foci of kera-
tinisation can be appreciated. The cysts mostly contain 
necrotic tumour cells and debris. A minority of the 
cystic lymph node metastases is filled with clear f luid. 
Fluid-filled cystic metastases are more common in car-
cinomas of the base of the tongue than those arising 
from the palatine tonsils. It has been postulated that 
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carcinomas that produce cystic metastases originate 
from the excretory ductal system of the submucosal 
minor salivary glands within the base of the tongue 
and the palatine tonsil [165].

A search for the primary carcinoma within the 
pharynx in patients with clinically occult tumours 
should include multiple blind biopsies of the base of 
the tongue and oro- and nasopharynx and/or ton-

Fig. 6.7. Lymphangiomatous tonsillar polyp. a Lymphangioma-
tous polyps vary in size between several millimetres to several 
centimetres. Th e stalk may be composed of fi bro-vascular stroma 
or adipose tissue. b Th e stroma may be fi brotic and contains nu-
merous thin-walled vascular channels fi lled with proteinaceous 

fl uid and lymphocytes. c–d Th e surface is covered by either squa-
mous epithelium with numerous intraepithelial lymphocytes or 
by respiratory epithelium with a dense lymphocytic infi ltrate. e–f 
Markedly dilated lymphatic vessels accompanied by lymphocyt-
ic infi ltrate

a b

d
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sillectomies. This practice has provided overwhelm-
ing evidence that isolated carcinomas in neck lymph 
nodes are metastases and not so-called primary 
“branchiogenic carcinomas” within a cervical lymph 
node. The evolution of in situ or invasive SCC from 
non-neoplastic squamous epithelium through dyspla-
sia is viewed as the most important criterion for the 
histopathological diagnosis of a primary branchiogen-
ic carcinoma. Primary cystic carcinoma arising in a 

lymph node or carcinoma arising in a branchiogenic 
cyst is probably a hypothetical entity. Reports of a sup-
posed branchiogenic   carcinoma included an extreme-
ly well-differentiated SCC arising in the background 
of longstanding chronic inf lammation and scarring, 
one carcinoma arising from pre-auricular ectodermal 
remnants of the first pharyngeal/branchial cleft and 
another report of a well-differentiated mucoepider-
moid branchiogenic carcinoma [16, 154, 178]. Treat-
ment of SCC of Waldeyer’s ring is surgical resection 
with a neck dissection.

6.3.6 Malignant Lymphomas 
of Waldeyer’s ring

This section gives a brief overview of    lymphomas of 
Waldeyer’s ring. For a more detailed description, in-
cluding genetic characteristics of these lymphomas 
see the WHO classification and the revised European-
American classification of lymphoid neoplasms [74, 
95]. Extranodal lymphomas of Waldeyer’s ring con-
stitute about 5–10% of all lymphomas in the USA and 
Europe, about 15% in Hong Kong and about 10–20% 
in Japan. Of all lymphomas involving Waldeyer’s ring, 
80% are primary to this site and the tonsillar fossa is 
the most common location, followed by the nasophar-
ynx and the base of the tongue. Up to 20% of patients 
with tonsillar lymphoma have an associated gastroin-
testinal involvement. Clinical presentation is that of 
a localised neoplasm, sore throat, dysphagias, and in 
cases of nasopharyngeal involvement cranial nerve, 
auditory and nasal symptoms. Between 85 and 90% of 
all non-Hodgkin’s lymphomas in Waldeyer’s ring are 
of the B-cell phenotype, the remainder are of the T-cell 
type, but regional differences have been reported [146, 
150]. The vast majority of Waldeyer’s ring lymphomas 
are high-grade lymphomas, with only less than 15% 
being of low grade [113]. The majority of AIDS-related 
extranodal head and neck lymphomas are aggressive 
B-cell lymphomas of the Burkitt type or immunoblas-
tic diffuse large B-cell lymphomas [207].

6.3.6.1 Mantle Cell Lymphoma

ICD-O:9673/3
Mantle cell lymphoma (or centrocytic (mantle cell) lym-
phoma in the Kiel classification; diffuse, small cleaved 
cell type in the Working Formulation) constitutes about 
5% of all non-Hodgkin’s B-cell lymphomas. Common 
extranodal sites are the spleen, bone marrow, gastroin-
testinal tract and Waldeyer’s ring, particularly the pala-
tine tonsil.

Fig. 6.8. Tonsillar carcinoma. a Tonsillar squamous cell carcino-
mas frequently arise from the crypt epithelium. Th e carcinoma in-
fi ltrates deeply into the surrounding structures including skeletal 
muscles. b Cystic lymph node metastasis showing complex papil-
lations which are lined by squamous epithelium; the cyst content 
is necrotic debris

a

b



190 S. Regauer

6

6.3.6.2 Extranodal Marginal Zone 
B-Cell Lymphoma 
of Mucosa-Associated 
Lymphoid Tissue

ICD-O:9699/3
Mucosa-associated lymphoid tissue (MALT     lymphomas 
or immunocytoma in the REAL classification; small lym-
phocytic, lymphoplasmacytoid, diffuse small cleaved cell 
lymphoma in the Working Formulation) are low-grade 
extranodal lymphomas that comprise about 8% of all B-
cell lymphomas, typically in gastrointestinal locations. 
Up to 14% occur in the head and neck area, but MALT 
lymphomas arising in Waldeyer’s ring are exception-
ally rare [112, 145]. In epithelial tissues, the MALT lym-
phoma cells infiltrate the epithelium, forming lympho-
epithelial lesions. In Waldeyer’s ring, however, caution 
is advised not to over-interpret the normally occurring 
intraepithelial lymphocytes within the tonsillar and 
nasopharyngeal mucosa as lymphoma [94]. In general 
MALT lymphomas run an indolent course with a ten-
dency to remain localised. They are sensitive to radia-
tion therapy. Patients have prolonged disease-free inter-
vals after treatment, but recurrences may involve other 
extranodal sites.

6.3.6.3 Extranodal NK/
T-Cell Lymphoma, Nasal Type

ICD-O:9719/3
The extranodal NK/T-cell lymphoma, nasal type (or 
angiocentric T-cell lymphoma in the REAL classifi-
cation; other historical names: lethal midline granu-
loma, malignant midline reticulosis, angiocentric im-
munoproliferative lesion) shows a predilection for the 
nasal cavity, nasopharynx and palate, but also occurs 
in skin, soft tissues, gastrointestinal tract and testis. 
The denominator “nasal type” indicates that the na-
sal cavity is the most common and prototypic site of 
involvement (Chap. 2). Some cases can be accompa-
nied by secondary lymph node involvement. Rapid 
systemic dissemination is common, but bone marrow 
involvement is very rare. NK/T-cell lymphoma is more 
common in Asia, Mexico and South America than in 
Europe and North America, and shows a strong as-
sociation with Epstein-Barr virus [24, 65, 99, 135, 142, 
148]. The prognosis of nasal NK/T-cell lymphoma is 
variable despite aggressive therapy. Some patients re-
spond well and others die with disseminated disease. 
The prognostic inf luence of the cytological differen-
tiation is unclear.

6.3.6.4 Hodgkin’s Lymphoma

ICD-O:9650/3
Although exceptionally rare in extranodal sites, prima-
ry Hodgkin’s lymphoma does occur in Waldeyer’s ring 
and nasopharynx. In a review of 659 upper respiratory 
tract lymphomas, 6 cases of Hodgkin’s lymphoma in 
Waldeyer’s ring were identified [35, 103]. The WHO di-
vides Hodgkin’s lymphomas into the nodular lympho-
cyte predominant Hodgkin’s lymphoma and the classi-
cal Hodgkin’s lymphoma (subdivided into lymphocyte-
rich, nodular sclerosis, mixed cellularity and lympho-
cyte-depleted Hodgkin’s lymphoma) [95]. Waldeyer’s 
ring Hodgkin’s lymphomas belong predominantly to 
the classical subtypes: seven primary cases of nodular 
lymphocyte-rich Hodgkin lymphoma were reported 
in two studies with a total of 27 patients [25, 179]. In 
another series with 16 patients with Waldeyer’s ring 
Hodgkin’s lymphoma, 50% were classified as mixed 
cellularity, 25% as nodular sclerosis, one case was a 
nodular lymphocyte predominant subtype and three 
were unclassified [103]. Epstein-Barr virus has been 
postulated to play a pathogenetic role in Hodgkin’s 
lymphoma since it has been demonstrated in the ma-
jority of Hodgkin’s lymphomas of Waldeyer’s ring at a 
higher incidence than in nodal Hodgkin’s lymphomas 
[81, 103]. In addition, patients often had a history of 
infectious mononucleosis. Therapy is local irradiation 
with or without chemotherapy.

6.3.6.5 Extramedullary 
Plasmacytoma

ICD-O:9734/3
The upper aerodigestive tract is the most common site 
for extra-osseous plasmacytomas, with 80% arising in 
the head and neck area. In a series of 299 cases, 22% 
arose in the nasopharynx and 7% in the tonsil [55, 102, 
124].   Plasmacytomas of Waldeyer’s ring proceed less 
often to multiple myeloma than those of other loca-
tions.

6.3.7 Systemic Disease Affecting 
Waldeyer’s Ring

  Tangier’s disease (familial hypo-alpha-lipoproteinemia) 
is an autosomal-recessive metabolic disease with a de-
ficiency of high-density lipoproteins and extremely low 
levels of plasma cholesterol [85]. The deranged fat me-
tabolism results in storage of cholesterol esters in the 
reticuloendothelial system and macrophages of the pha-
ryngeal and gastrointestinal tract mucosa, but also in 
smooth muscle cells, pericytes and Schwann cells of pe-
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ripheral nerves. Clinically, most patients are asymptom-
atic, but children with Tangier’s disease have enlarged, 
hyperplastic palatine and pharyngeal tonsils with yel-
low-orange or yellow-grey discoloration. Histologically, 
large groups and accumulations of macrophages with 
foamy cytoplasm can be identified in the palatine and 
pharyngeal tonsils [6, 48].

  Amyloidosis is usually a systemic disease of mul-
tifactorial origin that may involve the head and neck 
area. Particularly the upper respiratory tract is com-
monly affected by amyloidosis with a symmetrical en-
largement of the tongue. Small amounts of amyloid de-
position in Waldeyer’s ring have been described in plas-
macytomas, nasopharyngeal carcinomas or tonsillitis. 
Isolated tumour-like involvement of the nasopharynx 
with and without immunoglobulin light chain restric-
tion, of the entire Waldeyer’s ring or the palatine ton-
sils without systemic disease is exceptionally rare [11, 
45, 116, 156].

Involvement of the naso- and oropharynx by sys-
temic   sarcoidosis is well documented [127]. Unsus-
pected isolated sarcoidosis of the palatine and pharyn-
geal tonsils in the absence of systemic disease is very 
rare [46, 126]. Histologically, the sarcoidosis granulo-
mas are composed of densely packed epithelioid his-
tiocytes and macrophages without central necrosis. 
Differential diagnoses include recurrent tonsillitis, 
which may feature giant cells and even foreign body 
giant cell granulomas. Another differential diagnosis 
consists of infections with mycobacterium tuberculo-
sis and formation of caseating tuberculoid granulo-
mas. The majority of patients with pulmonary   tuber-
culosis have nasopharyngeal involvement, but isolat-
ed nasopharyngeal tuberculosis is rare [2, 161, 193].

Metastases from primary tumours outside the head 
and neck area to the naso- and oropharynx are excep-
tionally rare, because the nasopharyngeal and palatine 
tonsils have no afferent lymph vessels. Consequently, 
most   metastatic tumours in tonsils represent haema-
togenous deposits. Bilateral metastases to the palatine 
tonsils have been described for pancreatic carcinoma 
[131]. Other metastatic tumours to the palatine tonsil 
include carcinomas of the breast, lung, stomach, co-
lon, prostate, skin and kidneys [173]. Renal cell carci-
nomas are known to metastasise to the nasopharynx 
[169].
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mours in the thyroid cartilage. The network of capil-
laries is poorly developed in Reinke’s space of the vo-
cal cords and lymphatics are lacking. These specifici-
ties contribute to the development of various exuda-
tive lesions of the vocal cords and delayed metastases 
of glottic cancers.

Embryologically, the supraglottic part of the larynx 
arises from the third and the fourth branchial arches, 
while the glottic and subglottic portions are derived 
from the sixth arch. The first appearance of the respi-
ratory tract occurs at approximately 21 days during 
embryogenesis as an evagination or a vertical groove 
of the cephalic portion of the foregut. This evagination 
is the precursor of the epiglottis, the earliest portion of 
the larynx. Its outlines appear at the 6-mm foetal stage 
by 30 days. The respiratory groove begins to close and 
with the formation of the arytenoids, the closure be-
comes complete [103]. The covering epithelium of the 
groove appears in the 3–5-mm embryo as three lines of 
polyhedral embryonic cells of endodermal origin. In a 
30-mm foetus, by 60–70 days, the thickness of the em-
bryonic stratified squamous epithelium increases, and 
the vocal cords begin to differentiate. The ciliated epi-
thelium occurs in a 40-mm foetus on the epiglottis and 
laryngeal vestibule. A sharp distinction between the 
two epithelia appears after the foetus reaches a length 
of 95 mm. The larynx of a newborn is covered in the 
ciliated epithelium, except on the true vocal cords. In 
addition to this location, the stratified squamous epi-
thelium is also present on the interarytenoid area and 
on the tip of the epiglottis [158].

The hypopharynx is the caudal part of the pharynx 
with the wide part superiorly, extending from the tip 
of the epiglottis to the inferior level of the cricoid car-
tilage, where it becomes narrow and continuously pro-
ceeds to the oesophagus. The hypopharynx is divid-
ed into three compartments: left and right pyriform si-
nuses, postcricoidal region, and posterior pharynge-
al walls. The pyriform sinuses are medially limited by 
the aryepiglottic folds and laterally by the thyroid car-
tilage. The postcricoid area is the posterior side of the 
cricoid cartilage. The posterior wall is situated in front 
of the cervical spine. The entire hypopharynx is cov-
ered in the stratified squamous cell epithelium.

Embryologically, the pharyngeal gut or pharynx ex-
tends from the buccopharyngeal membrane to the tra-
cheobronchial diverticulum. The hypopharynx is al-
most entirely of endodermal origin. In the 8th through 
to the 10th gestation week the pharynx, as well as the 
hypopharynx, is rather small and after the 10th week 
of gestation, remarkable growth occurs in this region 
[204, 252].

7.1 Summary of Anatomy, 
Histology and Embryology

The larynx and hypopharynx are constituent parts of 
the upper aerodigestive tract, intimately linked togeth-
er with their connective tissue elements and different 
epithelia. The anatomy and histology of both organs 
are very complex and details are available in various 
standard textbooks and specialised papers [103, 158, 
238, 321, 322]. Only essential data will be given here.

The larynx is a hollow tube that communicates 
cranially with the hypopharynx. Its upper limits are 
the free edge of the epiglottis and the two aryepiglot-
tic folds. The lower laryngeal part continues caudal-
ly with the trachea, and its inferior limit is the lower 
edge of the cricoid cartilage. The anterior border con-
sists of the lingual surface of the epiglottis, thyrohyoid 
membrane, thyroid cartilage and the anterior arch of 
the cricoid cartilage. Posteriorly, the cricoid cartilage 
and area of the arytenoids limit the larynx.

The larynx is divided into supraglottic, glottic and 
subglottic regions, which have particular significance 
for the biological behaviour and staging of tumours. 
The supraglottic region extends from the tip of the epi-
glottis down to the superior edge of the true vocal cord 
and includes the epiglottis, aryepiglottic folds, aryte-
noids, the false vocal cords and ventricles. The glot-
tis includes the vocal cords with anterior and poste-
rior commissures. The subglottis extends below the 
true vocal cords to the lower border of the cricoid car-
tilage.

Our own experience suggests that marked variations 
in the distribution of different types of laryngeal epi-
thelia related to age seem to be the rule [177]. The lin-
gual and, variably, laryngeal side of the epiglottis and 
the true vocal cords are covered by the non-keratinis-
ing stratified squamous cell epithelium, the rest of the 
larynx is lined with the respiratory epithelium. The se-
romucinous glands are abundant in all compartments 
of the larynx except in the vocal cords, where they are 
essentially missing on their free edges and are sparse in 
the rest of the cords.

It is important to draw attention to some particu-
larities in the laryngeal structure that considerably in-
f luence the spread of malignant tumours. The elastic 
cartilage of the epiglottis with numerous fenestrations 
for vessels, nerves and glands provides a “locus mino-
ris resistentiae” for the progress of malignant growth 
from the laryngeal to the lingual side or vice versa. In 
the anterior commissure, where the true vocal cords 
meet in the anterior midline, a band of fibrous tissue 
(protrusions of the two vocal ligaments) with lym-
phatic and blood vessels is attached to the thyroid car-
tilage. There is no perichondrium at this point, which 
certainly facilitates the ingrowth of malignant tu-
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7.2 Laryngocele, 
Cysts, Heterotopia

7.2.1 General Considerations

A laryngocele is a rare congenital or acquired laryngeal 
lesion that appears within and around the laryngeal sac-
cule. Laryngeal cysts account for approximately 5% of 
benign laryngeal lesions [177, 265]. DeSanto presented 
a classification of laryngeal cysts in which the lesions 
were divided into ductal, saccular and thyroid carti-
lage foraminal cysts [80]. This classification, which is 
more clinically adjusted, is based on the intramucosal 
depth of the cyst and its location. Newman and co-
workers found it difficult to apply and proposed a new 
one, dividing the lesions into tonsillar, epithelial (sac-
cular and ductal) and oncocytic cysts. According to the 
original article, more than half of all laryngeal cysts 
were epithelial, one quarter tonsillar and less than 15% 
oncocytic [265].

7.2.2 Laryngocele

 Laryngocele is defined as an excessive elongation and 
dilatation of the air-filled laryngeal saccule (ventricular 
appendix), which communicates directly with the laryn-
geal lumen. According to its site, there are three types of 
lesions: internal, external, and mixed. An internal laryn-
gocele extends in a superior-posterior direction, towards 
the area of the false vocal cord and aryepiglottic fold. An 
external one expands cranially and laterally to the neck 
through the weak zone of the thyrohyoid membrane. 
It presents as a lateral neck mass that varies in size de-
pending on variations of the intralaryngeal pressure. A 
mixed or combined form has both internal and external 
components with a swelling of the neck and endolaryn-
geal bulging [14, 15, 53]. The combined laryngocele is 
the most common (44%), followed by internal (30%) and 
external (26%) forms [50].

A laryngocele is quite a rare lesion, occurring as 
congenital [60] or acquired, most frequently observed 
in infants and adults between 50 and 60 years. A male 
predominance is evident with a ratio of 7:1 [227, 287]. 
Most laryngoceles are unilateral. Aetiologically, the 
lesion occurs in persons with a congenital large sac-
cule and weakness of the periventricular soft tis-
sue. In adults, various conditions involving a repeat-
ed increase in intralaryngeal pressure, such as inf lict-
ing glass-blowers, wind instrument musicians, sing-
ers, professional speakers, and patients with a chronic 
cough, are reported [227]. Stenosis of the saccule neck, 
which functions as a valve system, may also lead to 
the occurrence of a laryngocele. The leading symp-
toms of an internal or compound lesion are hoarse-

ness, cough, dyspnoea, dysphagia, and the sensation 
of a foreign body.

The lesion may, however, be also asymptomatic in ap-
proximately 12% of the cases [62]. The diagnosis is es-
tablished by the history, and by physical and radiological 
examination, especially computed tomography (CT).

Histologically, a cystic extension of the saccule is evi-
dent and its wall tends to lose its folded surface. The la-
ryngocele is covered by the respiratory epithelium; oc-
casionally an oncocytic or cuboidal metaplasia is pres-
ent. Focally, chronic mononuclear inflammatory cells 
are seen in the subepithelial stroma. Laryngocele-re-
lated complications include infection (laryngopyocele), 
aspiration and subsequent pneumonia [287]. There is 
also a relationship between laryngocele and laryngeal 
squamous cell carcinoma in 4.9 to 28.8% of cases [140]. 
The endoscopic surgical treatment of laryngocele is the 
method of choice [354].

7.2.3 Saccular Cyst

A saccular   cyst  (SC) is a mucus-filled dilatation of the 
laryngeal saccule that has no communication with the 
laryngeal lumen [80, 161]. Most SCs are congenital in 
origin; some may also appear as acquired lesions caused 
by various inflammatory processes, traumatic events, 
or tumours [1, 161, 257]. SCs, which may occur at any 
age, are divided into anterior and lateral. The former 
spread medially and posteriorly, and protrude into the 
laryngeal lumen between the true and false vocal cord. 
The latter are generally larger and extend towards the 
false vocal cord and aryepiglottic fold. They may rarely 
spread through the thyrohyoid membrane [10, 80, 161, 
357]. SCs may be asymptomatic, but the most common 
symptoms are progressive cough, dysphagia, hoarse-
ness, dyspnoea and foreign body sensation. Diagnosis 
is often made by laryngoscopy combined with CT scan 
[69].

Histologically, SCs are lined with ciliated respiratory 
epithelium . An increased number of goblet cells  may be 
present. Rarely, the cysts are partially or entirely lined 
by metaplastic squamous or oncocytic epithelium. Sub-
epithelial stroma, i.e. the cyst wall, usually contains fo-
cal lymphocytic infiltrates  [177].

Treatment is surgical, the decision on an endoscopic 
or an external approach depends on the type and size of 
the cyst, as well as the individual patient’s condition.

7.2.4 Ductal Cyst

Ductal   cysts (DCs) are the most common laryngeal cysts 
and comprise up to 62.5% of all laryngeal cystic lesions. 
The characteristic retention of mucus in the dilated col-
lecting ducts of the intramucosal seromucinous glands 
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can be found anywhere in the larynx [10, 177]. DCs orig-
inate from an obstruction of the glandular ducts,  caused 
mainly by chronic inflammation. They are mainly locat-
ed on the vocal cords, ventricle of Morgagni , ventricular 
folds , aryepiglottic folds , and on the pharyngeal side of 
the epiglottis,  where they tend to be larger, even up to 
7.5 cm in diameter (Fig. 7.1a) [14, 177].

The origin of a so-called epidermoid   cyst  of the vocal 
cord  is probably related to microtraumatic inclusion of 
small fragments of squamous epithelium into the subep-
ithelial tissue or to the remnants of the vocal cord sulcus 
[251]. These cysts are usually smaller than other laryn-
geal retention cysts , measuring 1–4 mm and not exceed-
ing 10 mm in diameter [80].

 Laryngoscopically, ductal cysts are seen as a sharply 
delineated spherical protrusion, the overlying mucosa is 
smooth and stretched.  Larger cysts, mainly in newborns 
or in small children, can obstruct breathing.

The histological picture of DCs is influenced by or-
igin. Laryngeal retention cysts  are covered in double-
layered cylindrical, cuboidal or flattened ductal epithe-
lium (Fig. 7.1b) . Squamous  or oncocytic metaplasia  of 
the ductal epithelium, partial or complete, is frequent-
ly present. Classical “epidermoid” or keratinising cysts  
of the vocal cords are usually lined with atrophic kerati-
nising epithelium with intraluminal stratified basophil-
ic keratin scales . The therapy of choice for DC is surgi-
cal removal.

7.2.5 Oncocytic Cyst

Although the oncocytic lesions dominate in the parotid 
gland, they may appear in the minor salivary glands of 

the upper aerodigestive tract, including the larynx. A 
whole spectrum of oncocytic laryngeal lesions has been 
observed, ranging from focal to diffuse oncocytic meta-
plasia, papillary cystic hyperplastic lesions to benign 
and malignant tumours (the latter occur mainly in the 
sinonasal and palatal region) [44]. On the other hand, it 
has been suggested that all these lesions, variously called 
oncocytic   cyst (OC), oncocytic papillary cystadenoma, 
oncocytoma, oncocytic adenomatous hyperplasia, more 
likely belong to non-neoplastic rather than to true neo-
plastic lesions [193, 265, 291]. This opinion has been 
supported by the various extent of oncocytic metaplasia 
in the laryngeal minor salivary glands, as well as by the 
occasional appearance of multiple cystic lesions [84, 111, 
230, 387].

Oncocytes are enlarged cells with characteris-
tic granular eosinophilic cytoplasm, caused by an in-
creased number of tightly packed abnormal mitochon-
dria, and small, dense, darkly stained nuclei. The ex-
act cause of oncocytic metaplasia remains unknown, 
but it is related to the process of aging and especial-
ly to disturbance of the organisation of the mitochon-
drial enzymes [238]. Laryngeal OCs may show focal, 
inconspicuous or extensive proliferation of oncocytes, 
mainly with unilocular or multilocular cystic forma-
tions with papillary projections, resembling the War-
thin’s tumour [119].

Laryngeal OCs probably represent a separate clini-
copathologic entity, showing typical age group, location 
and histopathologic features. They occur on the false 
vocal cords and ventricles in middle-aged to elderly per-
sons with hoarseness or a cough as the leading symp-
toms [216, 265, 283, 304]. Clinically, OCs appear as soli-
tary polypoid lesions in the subepithelial stroma, while 

Fig. 7.1. Ductal cyst. a Large cyst arises from the right ventricle. 
b Ductal cyst is covered in ductal epithelium and fi lled with mucin

a b
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a diffuse involvement as oncocytic cystadenomatosis is 
exceptional [230].

Histologically, the epithelium of an OC shows pap-
illary proliferations or a different degree of folding of 
the cystic wall. The epithelium is typically double lay-
ered; the inner layer consists of columnar eosinophilic 
cells encircling the cystic lumina, while the outer layer 
is composed of small basal cells (Fig. 7.2) . Complete en-
doscopical surgical excision is the recommended treat-
ment, if necessary by laryngofissure [216]. 

7.2.6 Zenker’s 
Hypopharyngeal Diverticle

An outpouching of the dorsal hypopharyngeal wall 
above the upper oesophageal sphincter is known as 
  Zenker’s diverticulum (ZD). The condition is more of-
ten seen in northern Europe, especially the UK, than 
elsewhere in the world [42]. The site of origin is be-
tween the thyropharyngeal and the more horizontal 
part of the cricopharyngeal muscle. The aetiological 
factors of ZD occurrence have not been explained, but 
an incomplete sphincter opening with an increase in 
hypopharyngeal pressure during swallowing has to 
be considered [266]. The lesion, which usually occurs 
in elderly persons, is now widely accepted to be of ac-

quired rather than congenital origin. The symptoms 
are virtually pathognomonic: dysphagia, regurgitation 
of undigested food, weight loss, foetor ex ore, coughing 
and repeated aspiration [42]. Diagnosis of the disease 
may be confirmed by a barium swallow. Histologically, 
ZD is composed of a squamous epithelium, thinned fi-
brous tissue of the subepithelial stroma with possible 
inflammatory changes. The conservative open surgi-
cal procedures provide effective results [266]. Exceed-
ingly rarely, squamous cell carcinoma may develop in 
ZD [42].

7.2.7 Aberrant Thyroid Tissue

Thyroid tissue rarely appears in sites outside of its 
embryonic development. The subglottic area of the 
larynx and upper trachea are places where aberrant 
  thyroid tissue (ATT) may be found [36], especially 
between the lower border of the cricoid cartilage and 
the upper ring of the trachea. According to different 
reports, intraluminal thyroid tissue occurs anywhere 
between the glottis and the bifurcation of the trachea, 
as a broad-based, smooth, rounded mass protruding 
from the left subglottic posterolateral wall [305, 345]. 
It has been pointed out that two-thirds of patients are 
middle-aged women from regions of endemic goitre 
[22, 36]. Intralaryngotracheal thyroid is a rare lesion. 
Only about 125 cases were described up to 1998 [327]. 
Waggoner divided intralaryngotracheal thyroid tis-
sue into “false” and “true” aberrant thyroids. The for-
mer is likely to arise in the pre- or neonatal period, 
when the thyroid gland could grow into incompletely 
formed laryngotracheal cartilages that remain in con-
tinuity with the thyroid gland. The latter, the “true 
aberrant thyroid”, develops during the foetal period 
as an isolated, misplaced thyroid tissue, when the thy-
roid gland is encroached upon and divided by the later 
developed laryngeal and tracheal cartilages [327, 361, 
372]. The most common symptom of intralaryngeal 
ATT is slowly progressive dyspnoea, but it may be also 
asymptomatic [278].

Histologically, the thyroid follicles are usually small, 
regular, with a well-formed colloid lying close to the se-
romucinous glands in the laryngeal mucosa [238]. The 
overlying mucosa is commonly intact, and there may be 
some evidence of chronic irritation. The finding of thy-
roid tissue in the laryngotracheal wall raises the ques-
tion as to whether or not it represents ectopic tissue ap-
pearing through a developmental defect or a well-differ-
entiated carcinoma. The final decision must be based on 
an overall clinical evaluation and not only on histologi-
cal findings [36, 327]. Management of ATT is often not 
clear-cut, but is proposed to be primarily surgical [327, 
345, 372].

Fig. 7.2. Oncocytic cyst of the ventricular cord. Cyst is lined with 
oncocytic epithelium



202 N. Gale · A. Cardesa · N. Zidar

7

7.2.8 Tracheopathia 
Osteochondroplastica

 Tracheopathia osteochondroplastica (TO) is a rare, 
slowly progressing lesion, characterised by the presence 
of cartilaginous and bony submucosal nodules project-
ing into the lumen of the trachea, larynx and major 
bronchi [148, 279, 295, 355]. Most cases are recognised 
at autopsy, but may be also suspected due to problems of 
endotracheal intubation [186].

The aetiology and pathogenesis remain uncertain. 
Chronic infections, chemical and mechanical irrita-
tions, metabolic disorders, ecchondrosis, exostosis and 
metaplasia of the elastic tissue are thought to be causal 
factors [279, 295, 355, 356]. TO appears predominantly 
in late adult life, but may be seen in childhood and early 
adult life [148, 295]. TO with minimal expressions may 
often be overlooked. Typical florid cases narrow the air-
ways and cause a dry cough, dyspnoea, hoarseness and 
recurrent infections [356]. Laryngobronchoscopic ex-
amination is decisive for the diagnosis. Elevated, hard, 
whitish nodules bulge into the lumen with the appear-
ance of a stalactite cave. The posterior wall of the trachea 
is usually spared [186, 279]. An intralaryngeal location 
of TO is very rare; as a rule it appears in the subglottic 
region [355], exceptionally around the arytenoids [279].

Histologically, submucosal nodules of cartilage and 
lamellar bone with marrow spaces are characteristic 
findings, usually in relation to the underlying cartilage. 
Calcifications, ossifications and fatty marrow forma-
tions may be seen within the nodules [295]. Bone mor-
phogenetic protein-2 and transforming growth factor 
beta, the potent inducers of new bone formation, have 
been recently detected in TO immunohistochemical-
ly and may have some decisive roles in the pathogenesis 
[356]. Surgical treatment has been recommended only 
in symptomatic patients [35, 186, 250].

7.3 Inflammatory Lesions

7.3.1 Acute Infections

7.3.1.1 Epiglottitis

Acute   epiglottitis (AE), or more precisely termed supra-
glottitis [121, 331], is a potential risk of fatal airway ob-
struction in previously healthy persons. In the past, AE 
was mainly a childhood disease caused by Haemophilus 
influenzae type B. Due to the introduction of an im-
munisation programme in the late 1980s, the disease 
has been steadily decreasing in children, but still has a 
high incidence in the adult population, more frequently 
in a form related to infections with pyogenic cocci [75, 

87, 231]. The most consistently found presenting symp-
tom is severe pain on swallowing. In children, breath-
ing difficulties are often the predominant symptom. 
Other symptoms and signs are hoarseness, drooling, fe-
ver, tachycardia and toxic appearance [75, 87]. Reddish 
and evidently oedematous supraglottic area, including 
tongue and pharyngeal structures, is observed. Oede-
matous swelling rarely spreads to the glottic region.

Microscopic examination shows diffuse exudative in-
flammation with fibrin, neutrophils and erythrocytes 
involving supraglottic structures. An early complaint of 
dyspnoea may safely discriminate between patients re-
quiring invasive airway management with intubation and 
conservative treatment with close observation [150].

7.3.1.2 Laryngotracheobronchitis

 Laryngotracheobronchitis (LTB), also known as sub-
glottic laryngitis, non-diphtheric croup, virus croup, 
spasmodic croup and fibrinous LTB, often occurs in 
children aged 1–3 years. Generally, LTB is of limited 
duration, caused by influenza, parainfluenza or other 
viruses. Prolonged infection by other pathogens may 
be also involved [170]. The onset of the disease is more 
gradual compared with acute epiglottitis. When fully 
developed, a croupy cough with inspiratory and expi-
ratory stridor is present. Histologically, characteristic 
fibrinous laryngitis is observed with destruction of the 
respiratory epithelium. The mortality rate of the disease 
has remained low for many years [238, 353].

7.3.1.3 Diphtheria

Fortunately, laryngeal   diphtheria is a matter of history 
now in the developed world. Very exceptionally, an in-
dividual case has been reported [137]. Histologically, 
dirty white, fibrinosuppurative membranes covering 
the laryngeal mucosa, accompanied by a foul smell, are 
characteristic of the disease [203].

7.3.2 Chronic Infections

7.3.2.1 Tuberculosis

Laryngeal   tuberculosis (LT) was considered one of the 
most common diseases in the pre-antibiotic period, af-
fecting the larynx in 35 to 83% of patients with pulmo-
nary tuberculosis [268, 390]. By the 1980s, the disease 
had become very rare in the developed world, owing to 
the advent of antibiotic therapy, immunisation and im-
proved social and economic conditions. However, since 
1980, tuberculosis has again been showing a rising in-
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cidence worldwide, including developed countries, 
owing to the spread of the HIV infection, poor living 
standards with malnutrition, the emergence of drug-
resistant mycobacteria and immigration from coun-
tries where tuberculosis is still endemic [61, 78, 125, 
184, 268, 311, 315]. Consequently, the World Health 
Organisation has declared tuberculosis to be a global 
emergency [258].

LT currently affects mostly males; the average age 
of patients is about 50, with a history of heavy drink-
ing and smoking. The most common presenting symp-
tom is dysphonia, followed by dysphagia, odynophagia, 
stridor, a cough, and haemoptysis, generally associated 
with more or less obvious signs of pulmonary involve-
ment [315, 390]. The true vocal cords are most common-
ly affected, although the supraglottic region is also in-
volved [311]. The majority of cases present as hypertro-
phic, exophytic, hyperaemic lesions, sometimes nodu-
lar or ulcerated.

Histologically, the subepithelial stroma contains ca-
seating granulomas with a central caseous necrosis, sur-
rounded by epithelioid macrophages, Langerhans-type 
giant cells and lymphocytes (Fig. 7.3) . The covering ep-
ithelium may be normal, ulcerated or show pseudoepi-
theliomatous hyperplasia. Identification of Mycobacteri-
um tuberculosis by special stainings or molecular genet-
ic methods confirms the diagnosis of LB.

Differential diagnosis includes a large spectrum of 
granulomatous diseases, such as sarcoidosis, cat-scratch 
disease, fungal infections, Wegener’s granulomatosis 
and tumourous lesions. Differentiation between sar-
coidosis and tuberculosis is difficult. Generally, gran-
ulomas in sarcoidosis lack caseation and stainings for 
mycobacteria are negative. Cat-scratch disease can be 
ruled out by the presence of rounded or stellate gran-

ulomas containing central granular debris and neutro-
phils. Fungal granulomas can be confirmed by identifi-
cation of the microorganism. Granulomas in Wegener’s 
granulomatosis are not closely packed, fibrinoid necro-
sis of collagen is prominent and vasculitis is occasion-
ally present.

The treatment of LT primarily consists of antituber-
culous treatment, while surgical procedure is reserved 
for cases of air compromise [390].

7.3.2.2 Fungal Infections

Fungal infections of the larynx are very rare, but may be 
expected to arise, though not exclusively, in immuno-
compromised patients. Mycotic infections tend to occur 
as a result of the dissemination of the fungi, especially 
from the bronchopulmonary foci. An important excep-
tion is laryngeal candidiasis, which usually occurs as a 
result of direct spread from the oral cavity [280]. Dif-
ferent types of mycotic infections have been reported, 
such as laryngeal   histoplasmosis [302, 319],   cryptococ-
cosis [171, 236],  coccidioidomycosis [41],  blastomycosis 
[89, 307],   candidiasis [280],   paracoccidioidomycosis 
[317] and   aspergillosis [272, 310]. The histological fea-
tures are similar for each of these infections and range 
from granulomatous lesions related to histoplasma and 
cryptoccocus, to abscess formation in blastomycosis 
and aspergillosis [291]. Pronounced epithelial hyper-
plasia with prominent ortho-parakeratosis or pseudo-
epitheliomatous hyperplasia in laryngeal blastomycosis, 
candidiasis and aspergillosis may mimic the squamous 
cell and verrucous cell carcinoma [272, 280, 307]. The 
identification of the causal agents by special silver, PAS 
or mucicarmine stains of the biopsy specimens and/or 
cultures of microorganisms are crucial for successful 
treatment.

7.3.2.3 Other Rare Infections

In non-European countries, the larynx is occasionally 
involved in rare infections, such as   rhinoscleroma [7, 
100, 275],   leprosy [145, 342],   leishmaniasis and   trichi-
nosis [238].

7.3.3 Non-Infectious 
Inflammatory Lesions

7.3.3.1 Wegener’s Granulomatosis

  Wegener’s granulomatosis (WG) is a systemic disease 
characterised by necrotising vasculitis, formation of 
granulomas in the upper and lower respiratory tracts, 

Fig. 7.3. Laryngeal tuberculosis. Granulomas are composed of 
epithelioid cells, Langerhans giant cells without necrosis, sur-
rounded by mononuclear infl ammatory cells



204 N. Gale · A. Cardesa · N. Zidar

7

and glomerulonephritis. Limited forms of WG also oc-
cur, often with involvement of the respiratory tract, 
but without kidney involvement. The vast majority of 
patients have antineutrophil cytoplasmic antibodies 
(ANCA) in the serum with a characteristic cytoplasmic 
pattern (C-ANCA) [172].

The upper respiratory tract is the commonest pre-
senting site of WG, mainly affecting the paranasal si-
nuses, followed by the nose, nasopharynx and larynx 
[82]. Local clinical symptoms and signs, such as rhi-
norrhoea, pain, mucosal ulcerations and hoarseness, 
are non-specific. They may be accompanied by sys-
temic symptoms and signs, such as fever, weakness and 
weight loss [339].

Histological features include inflammation, necro-
tising granulomas, and vasculitis. Necrosis in WG has 
a patchy distribution, with serpiginous borders, and is 
usually basophilic, with a finely granular appearance. 
Granulomas tend to be loose, not closely packed as in 
sarcoidosis or tuberculosis [82]. Vasculitis typically in-
volves small to medium-sized arteries and veins, with 
any of the following features: fibrinoid necrosis, frag-
mentation of the elastic lamina, acute and chronic in-
flammatory cells and granulomas. The lesions may un-
dergo organisation and fibrosis.

The diagnosis of WG is based on clinical features, bi-
opsy of the related lesions, and the cytoplasmic pattern 
of anti-neutrophil cytoplasmic antibodies (C-ANCA) in 
the serum [102]. A positive biopsy of the upper respira-
tory tract has a high predictive value, up to 100%, indi-
cating few or even no false-positive results [173]. How-
ever, vasculitis is only rarely seen on biopsy. Histology 
often reveals non-specific features – inflammation and 
necrosis, with or without granuloma formation [397].

Wegener’s granulomatosis should be differentiated 
from other forms of vasculitis, other granulomatous dis-
eases, cocaine abuse, and from neoplasms, particularly 
NK/T lymphoma of the nasal type [339]. The presence 
of C-ANCA proves extremely helpful in differentiation 
from almost all the diseases mentioned [173].

Wegener’s granulomatosis was almost universally fa-
tal in the past, usually within a few months of the onset 
of clinically apparent renal disease. However, with mod-
ern immunosuppressive therapy, the prognosis of WG is 
excellent. A marked improvement is seen in 90% of pa-
tients and complete remission is achieved in 75% of pa-
tients [160]. Early detection of WG is essential to pre-
vent fully developed disease. For WG at other sites in the 
head and neck, see also Chaps. 2 and 3.

7.3.3.2 Sarcoidosis

  Sarcoidosis is a chronic granulomatous disease of un-
known aetiology that can affect any organ system. In 
addition to the classic involvement of lungs, hilar and 

mediastinal lymph nodes, the eyes, skin, liver, bones 
and nervous system may also be affected. Laryngeal in-
volvement is usually a part of generalised disease with 
an incidence of 1–5% [72, 197]. However, laryngeal sar-
coidosis can also appear as an isolated disease [40, 197, 
263]. The supraglottic region is mostly affected, espe-
cially the epiglottis, aryepiglottic folds and arytenoids, 
showing oedematous, pale, diffusely enlarged mucosa 
with occasional nodularity, which has been considered 
the pathognomonic feature of laryngeal disease [29, 72, 
263]. Subglottic and true vocal cord involvement is rare 
[40, 237, 263]. The disease is usually self-healing with 
an inconspicuous course including remissions and ex-
acerbations.

Histologically, non-caseating and non-confluent 
granulomas are a characteristic feature. Granulomas are 
composed of epithelioid cells and Langerhans-type gi-
ant cells with no central necrosis. Two structures are of-
ten found in giant cells, although they are not pathogno-
monic for sarcoidosis: asteroid bodies are stellate crys-
talline inclusions, and laminated concretions, composed 
of calcium and proteins, known as Schaumann bodies. 
The sarcoid granulomas can be transformed into hya-
line fibrous scars.

In histologically proven non-caseating granulomas, 
other laryngeal granulomatous diseases, such as infec-
tious granulomatous diseases, granulomatous process-
es of unknown pathogenesis (Wegener’s granulomato-
sis) and inhalant granulomatous processes (berylliosis, 
asbestosis), must be excluded [189]. No microorganisms 
are found in sarcoidal granulomas with some excep-
tions, such as cell wall-deficient forms of mycobacte-
ria [294]. In contrast to tuberculosis and histoplasmo-
sis, sarcoidal granulomas are non-caseating. Sarcoidosis 
lacks vasculitis, characteristic of Wegener’s granuloma-
tosis. Inhalant granulomatous diseases, which result in 
significant pulmonary fibrosis, rarely affect the laryn-
geal mucosa [189].

Early diagnosis and adequate treatment of larynge-
al sarcoidosis is important to prevent upper airway ob-
struction and tracheotomy. Although the course of dis-
ease may be of long duration, spontaneous remissions 
usually occur. When treatment is necessary, the ad-
ministration of intralesional or systemic steroids is per-
formed [72].

7.3.3.3 Rheumatoid Arthritis

  Rheumatoid arthritis (RA) is a chronic systemic, pre-
sumably autoimmune disorder, characterised by pro-
liferative synovitis that often progresses to destruction 
of the articular cartilage and ankylosis of the joints. 
Other tissues and organs may also be affected, such 
as the skin, blood vessels, heart, lung, nervous system, 
etc.
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Laryngeal involvement in RA includes arthritis of the 
cricoarytenoid and cricothyroid joints, and/or the for-
mation of rheumatoid nodules in the soft tissue of the 
larynx [47, 95, 130].

Histologically, the acute phase of arthritis is charac-
terised by swelling and thickening of the synovia, which 
is heavily infiltrated by mononuclear cells, resulting in 
villous hypertrophy. In the chronic phase, there is de-
struction of the articular cartilage and proliferation of 
fibrous tissue with obliteration of the joint spaces, rarely 
leading to bony ankylosis [47].

Rheumatoid nodules may develop in the soft tissue 
adjacent to the joints, or in the vocal cords. Microscop-
ically, they consist of a central fibrinoid necrosis, sur-
rounded by palisading macrophages, lymphocytes and 
plasma cells (Fig. 7.4)  [95, 343].

In the acute phase symptoms and signs are usually 
mild, and consist of pain and voice disturbance. In the 
chronic phase, dyspnoea and respiratory obstruction 
may develop [2, 39, 95].

Arthritis and rheumatoid nodules are not pathogno-
monic of RA, but are also seen in patients with other au-
toimmune diseases, particularly systemic lupus erythe-
matosus [241, 366].

Rheumatoid arthritis is treated by anti-inflammato-
ry drugs and local administration of steroids by means 
of injection or aerosol; in rare cases, surgical therapy is 
needed to relieve airway obstruction [2, 27, 39, 95].

7.3.3.4 Relapsing Polychondritis

  Relapsing polychondritis (RP) is a rare autoimmune 
disease characterised by progressive inflammation 
of cartilaginous structures, both elastic and hyaline, 
throughout the body [68, 233, 364]. The disease typi-
cally involves the ear, nose, eye, larynx and lower re-
spiratory tract, costal cartilages, joints, cardiovascular 
system, renal tissue and central nervous system. The 
most serious consequence of RP in the larynx and tra-
chea is destruction of the cartilaginous framework, 
with collapse of the airway and breathing difficulties. 
RP commonly affects patients between 40 and 60 years 
[208], and a female-to-male ratio of 3:1 was recently 
noted [364]. Aetiologically, there is strong indication of 
an autoimmune origin of RP [364], which has recently 
been supported by the finding of antibodies to type II 
collagen in two-thirds of patients [349], and linkage to 
the human leukocyte antigen DR4 gene and other au-
toimmune diseases. The onset of RP is generally sud-
den, with recurrent attacks of acute inflammation of 
the auricle. The diagnosis of RP is believed to be con-
vincing if patients have at least three of the following 
involvements: bilateral auricular lesions, seronegative 
arthritis, nasal and ocular affections, respiratory tract 

chondritis, audiovestibular damages and histological 
confirmation of the disease [233].

Hoarseness, coughing, dyspnoea, choking and ten-
derness over the laryngotracheal cartilages are symp-
toms of laryngeal and lower respiratory tract involve-
ment [152]. Although airway obstruction could be lo-
calised to the glottic and subglottic area, a diffuse in-
volvement of the respiratory tract is more common [247] 
and occurs in up to 50% of patients with RP [93].

Histologically, the affected cartilage shows distinct 
features: the cartilaginous matrix loses its basophilic 
staining, peri-and intracartilaginous inflammation is 
evident, inflammatory cells infiltrate the perichondri-
um and cartilage. The chondrocytes become vacuolat-
ed and necrotic, and fragmentation of cartilage is evi-
dent. With the progression of the disease, necrotic carti-
lage is replaced by granulation tissue and later by fibro-
sis. In the course of the disease, persistent inflammation 
can destroy the cartilaginous rings and cause luminal 
collapse.

Differential diagnosis includes all conditions that es-
sentially show cartilage destruction: various infectious 
(tuberculosis and other bacterial, fungal, and viral in-
fections), non-infectious diseases (sarcoidosis, Wegen-
er’s granulomatosis and other types of systemic vas-
culitides) and tumours (lymphoma, cartilaginous tu-
mours).

Treatment for RP is based on systemic steroid and oc-
casionally immunosuppressive therapy [261]. Involve-
ment of the larynx and the lower respiratory tract is the 
most serious complication. The mortality rate reported 

Fig. 7.4. Rheumatoid nodule of the vocal cord. Fibrinoid necro-
sis surrounded by palisading macrophages, lymphocytes and plas-
ma cells
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in 1972 was 50% [164], and had fallen to 10% 14 years 
later [239]. Early diagnosis can influence a better out-
come, and survival rate appears more favourable than 
was previously thought [364].

7.3.3.5 Gout

  Gout is a disorder of the purine metabolism typically 
identified by hyperuricaemia. The disease is character-
ised by temporary attacks of acute arthritis caused by 
precipitation of monosodium urate crystals within and 
about the joints. The course of the disease may eventu-
ally lead to deposition of urates in the joints and other 
soft tissues, creating tophi. The first attack of the disease 
is mainly monoarticular with a predilection to the first 
metatarsophalangeal joint. The head and neck region 
is rarely involved, although the classic site is the exter-
nal ear. In addition, tophi may appear in the interver-
tebral discs, oropharynx, temporomandibular joint, 
and tongue. There has been limited evidence of chronic 
gouty involvement of the larynx, with less than 20 cases 
having been reported so far [365]. Acute gouty crico-
arythenoid arthritis is the most common and may give 
rise to pain within the larynx, dysphonia, odynophagia, 
dysphagia or stridor. After repeated attacks, the articu-
lar cartilage is gradually destroyed leading to ankylosis 
of the joint. The fixed vocal cord may mimic growth of 
a malignant tumour [365]. Tophi of the laryngeal soft 
tissue are exceedingly rare [146], the involved mucosa 
of the vocal cords shows a granular surface [228]. The 
histological features of tophi are conspicuous, with large 
aggregates of needle-shaped urate crystals (birefringent 
crystalline deposits) surrounded by macrophages, for-
eign-type giant cells, lymphocytes and fibroblasts [146]. 
In more remote differential diagnostic possibilities, oth-
er lesions with deposition of various substances in the 
laryngeal mucosa, such as amyloid or Teflon, need to be 
considered.

7.3.3.6 Teflon Granuloma

Injection of Teflon paste (polytetrafluoroethylene) 
into the lateral thyreoarytenoid muscle has been used 
in patients with unilateral paralysis of the vocal cord, 
with the aim of augmenting and medialising the para-
lysed hemilarynx. The increased bulk of the vocal cord 
could, therefore, contribute to a more complete glottic 
closure, prevent aspiration, and improve a poor-quality 
voice caused by impaired breathing. The most common 
cause of vocal cord paralysis is surgical trauma of the 
laryngeal recurrent nerve and/or malignant tumours 
[31, 370, 385]. In general, Teflon injection has been well 
tolerated, and after a short-lived inflammatory reaction, 
it becomes stable and walled-off by surrounding fibrosis 

[31, 210]. Technical errors during injections, such as over 
injection or misplaced injection of Teflon may, however, 
cause dysphonia and airway obstruction, as well as the 
presence of a neck mass, resembling a neoplasm, in the 
case of an escape of Teflon via the cricothyroid mem-
brane [264, 370].

Teflon   granulomas (TGs) are submucosal polypoid 
lesions of the vocal cord. Histologically, they are com-
posed of a foreign body giant cell reaction with exten-
sion to the underlying muscle and cartilage. Teflon is 
present in foreign body giant cells, and also extracellu-
larly, as glassy crystalline deposits that are characteristi-
cally birefringent under polarised light. A dense fibrot-
ic tissue is evident over time, while the surrounding in-
flammatory infiltrate is not present [385]. TG is treated 
by conservative surgery, although the results are unpre-
dictable [31]. There have been no reports of cancer de-
velopment in TG [385]. With the introduction of laryn-
geal framework surgery and medialisation laryngoplas-
ty, fewer centres nowadays additionally advocate Teflon 
injection [370].

7.3.3.7 Idiopathic Subglottic 
Laryngeal Stenosis

Idiopathic   subglottic stenosis (ISS) is a rare, slowly 
progressive inflammatory disease of unknown aetiolo-
gy involving mainly the region of cricoid cartilage and 
the first tracheal ring. The pathogenesis of the disease 
remains hypothetical. ISS has recently been associated 
with various possible causes, such as gastro-oesopha-
geal ref lux, autoimmune diseases and previous infec-
tions of the respiratory tract [30, 174, 369]. Maronian 
and co-workers suggested that the term ISS should 
even be replaced by reflux-induced subglottic stenosis, 
if there is no other clear cause of the disease [229]. ISS 
has a strong female predilection [73, 132, 369]. The age 
of females when the symptoms start to appear ranges 
from 15 to 75 years (average 43.5 years) [73].

The diagnosis of disease is a matter of exclusion, and 
all other possible causes of a subglottic stenosis must 
first be ruled out. Aetiologically, subglottic stenoses are 
most commonly linked to endolaryngeal trauma, espe-
cially after prolonged intubation. Other diseases, in-
cluding infections, laryngotracheal localisation of sys-
temic diseases such as Wegener’s granulomatosis and 
other collagen vascular diseases, amyloidosis and sar-
coidosis, are rarely associated with laryngeal stenosis. 
Various benign and malignant tumours may also re-
semble ISS [132, 281]. ISS usually presents as dyspnoea, 
a cough and dysphonia [30, 73, 369].

Histological examination characteristically shows 
a spreading of dense fibrous tissue, extending up to 
the surface of the epithelium. Fibrosis is usually poor-
ly cellular, with prominent augmentation of thick col-
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lagenous fibres. Some inconspicuous chronic inflam-
matory infiltrate may be present around blood vessels, 
without evidence of vasculitis. The covering epitheli-
um, squamous or respiratory, may be reactively hyper-
plastic. ISS is a chronic lifetime disease that requires 
multiple surgical dilatations for palliation [73]. Evalu-
ation for laryngopharyngeal ref lux disease should be 
performed with pharyngeal pH testing in all patients, 
in an attempt to clarify the aetiology of ISS [229]. More 
severe cases are managed with laryngotracheal resec-
tion and reconstruction [369].

7.3.3.8 Angioneurotic Oedema

Angioneurotic   oedema (ANO) is a rapidly appearing, 
recurrent, non-pitting oedema of the subcutaneous 
and/or submucosal tissues causing a life-threatening 
condition, affecting the larynx, hypo-and oropharynx 
and oral cavity [144]. ANO can occur as a result of he-
reditary and acquired deficiencies in the immune and 
non-immune responses [81]. Several forms of ANO are 
recognised:
1. IgE-dependent, caused by pollens, foods, drugs, fun-

gi, cold, sun and exercise;
2. Complement-mediated, hereditary and acquired with 

deficiency of the C1 esterase inhibitor of the comple-
ment cascade;

3. Non-immunologic, direct mast cell-releasing agents 
caused by different drugs and aspirin, and other non-
steroidal anti-inflammatory drugs that alter the ara-
chidonic acid metabolism;

4. Idiopathic [13].

Angioneurotic oedema, either acquired or hereditary, 
is characterised by sudden onset with full develop-
ment within a few hours and fades over the course 
of 48–72 h. Gastrointestinal mucosa may also be af-
fected, mainly in the hereditary disease, causing 
severe abdominal pain, nausea, vomiting and diar-
rhoea. Various degrees of laryngeal oedema may be 
present, affecting mainly the anterior surface of the 
epiglottis, aryepiglottic folds, base of the tongue and 
hypopharynx [238]. Generally, ANO resolves without 
harm, but laryngeal and tracheal oedema may cause 
asphyxiation and remains a considerable cause of 
death [90, 362]. The frequency of attacks in heredi-
tary forms varies considerably from less than 1 to 25 
per year. Lesions can be solitary or multiple, and pri-
marily involve the extremities, larynx, face and bowel 
wall [90]. Emergency treatment is required if the pro-
cess leads to respiratory distress because of laryngeal 
involvement.

7.4 Degenerative Lesions

7.4.1 Oculopharyngeal 
Muscular Dystrophy

Oculopharyngeal   muscular dystrophy (OPMD) is a late-
onset, dominantly inherited, slowly progressing disease, 
carried by a limited expansion of the triplet of GCG 
nucleotides in the PABP2 gene on chromosome 14q11 
[43]. Although OPMD has a world-wide distribution, 
its prevalence is highest in patients of French-Canadian 
origin [129, 155]. The onset of disease occurs in middle 
life, most often presenting with ptosis and a slight degree 
of ophthalmoplegia, followed later by dysphagia and 
often proximal limb weakness. The disease progresses 
slowly, but the dysphagia may be severe and has been 
reported to be a cause of death by starvation in several 
cases [316]. Muscle biopsy reveals various changes in 
muscle fibres, such as atrophy and regeneration with an 
increased number of myocyte nuclei and their centrip-
etal orientation. Some findings, such as intracytoplas-
mic rimmed vacuoles, found by light microscopy, and 
intranuclear filament inclusions, seen by electron mi-
croscopy, are its pathological hallmarks [316]. Hill and 
co-workers provided confirmation that the detection of 
expanded GCG-repeated lengths in the PABP2 gene is a 
reliable diagnostic test for OPMD in the English popula-
tion [155]. However, their results were not in accordance 
with other molecular studies [43]. Simple procedures 
such as blepharoplasty and cricopharyngeal myotomy 
considerably improve the quality of life of these patients 
[129].

7.5 Pseudotumours

7.5.1 Exudative Lesions 
of Reinke’s Space

The special anatomic framework of Reinke’s space is 
considered essential for the development of a group of 
so-called exudative benign lesions of the vocal cords, 
including Reinke’s oedema (RO), vocal cord polyps 
(VCPs) and nodules (VCNs) [177, 179, 181, 238, 308]. 
Each of three entities has its own clinical and morpho-
logical specificities [85], but most of them overlap. The 
common basic pathogenetic mechanism is blood vessel 
injuries with accumulation of oedematous fluid in Rein-
ke’s space [85, 308].
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7.5.1.1 Reinke’s Oedema

 Reinke’s   oedema  is a chronic, diffuse, mainly bilateral, 
oedematous swelling of the membranous part of the 
vocal cords [177]. Several synonyms for RO have been 
used, such as polypoid vocal fold, polypoid degeneration, 
chronic polypoid chorditis and chronic oedematous hy-
pertrophy [320]. The specific morphologic features of 
Reinke’s space , such as sparse lymphatic drainage and 
its sharply demarcated borders, except the lateral one, 
contribute to the development of RO [158, 177, 179, 308, 
309]. Various mechanical and chemical aetiologic factors 
are related to the development of RO , including overuse 
or abuse of the voice,  and cigarette smoking . The role of 
constitutional and hormonal disturbances such as hypo-
thyroidism, remains uncertain [32, 177, 308, 395]. The 
lesion appears most commonly in women of 20–40 years 
of age with hoarseness as the leading symptom.

Laryngoscopically, the surface of the swollen vocal 
cords along their entire length is smooth, translucent 
and jelly-like, with a clearly visible capillary network. 
Incision yields a characteristic yellowish or gelatinous 
fluid (Fig. 7.5a)  [177, 226].

Histologically, an excessive accumulation of oedema 
is a leading microscopic feature. Increased thickness of 
the walls of the teleangiectatic blood vessels, and thick-
ening of the epithelial basement membrane complete 
the classical triad of morphologic changes. The sulphat-
ed glycosaminoglycans are probably responsible for the 
characteristic blue-coloured abundant amorphous ma-
terial in the subepithelial stroma in haematoxylin and 

eosin (H&E)-stained slides (Fig. 7.5b)  [238]. Fragili-
ty and alterations in the walls of blood vessels, such as 
thin endothelium with many fenestrae and vesicles, and 
thickened basement membrane, revealed by electron 
microscopy, are considered important in the develop-
ment of RO [320]. Connective tissue proliferation, espe-
cially with aging of the lesion, makes the lesion irrevers-
ible unless surgical removal is provided. Changes in the 
covering squamous epithelium of all three exudative le-
sions are expected to be only reactive (squamous cell hy-
perplasia, basal and parabasal cell hyperplasia) and may 
turn with aging and enlargement of the lesions into atro-
phic epithelium. Exceptionally, 12 (1.7%) patients with 
potentially malignant lesions (atypical hyperplasia, and 
LIN I and II) were found in a review of two comprehen-
sive studies. No malignant alteration was reported with-
in these two studies [177, 226].

In the early stage, only voice rehabilitation  and avoid-
ance of irritating factors should be attempted. However, 
microlaryngoscopic excision  is required in the great ma-
jority of cases. Following surgery, voice therapy is often 
indicated [32, 177, 386].

7.5.1.2 Vocal Cord Polyp 
and Nodule

Vocal cord   polyp (VCP) and vocal cord   nodule (VCN) 
are fairly common benign reactive lesions, causally re-
lated to phonotrauma and vocal abuse [85, 175, 177, 181, 
194, 308]. The distinction between a VCP and VCN  is 

Fig. 7.5. Reinke’s oedema. a Diff use oedematous swelling in the 
entire length of both vocal cords. b Diff usely oedematous, blue-
coloured subepithelial stroma is lined with hyperplastic squa-

mous epithelium with thickened basement membrane. Epitheli-
um shows hyperplasia of basal and parabasal cells

a b
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probably only a matter of terminology, since both ex-
hibit similar aetiology , pathogenesis , and to a certain 
degree, similar histologic characteristics.

 A VCP is a pedunculated or sessile, mono- or mul-
tilobulated lesion, measuring up to 10 mm in diameter, 
and located between the anterior and middle thirds of 
the vocal cord [177]. Bilateral polyps are found in only 
15% of cases [21]. They affect primarily adults between 
20 and 50 years of age, although they may also occur in 
other age groups. Men are affected at least twice as fre-
quently as women [177, 181, 194].

Vocal chord nodules are smaller, often bilateral, ses-
sile, fusiform swellings of the vocal cords, positioned 
symmetrically, and rarely exceed 2 mm in diameter. 
They usually occur in children, more frequently in boys 
with the peak  between the ages of 5 and 10 years [363]. 
In adults, the highest incidence of these lesions is in 
young to middle-aged women. VCNs are considered to 
be the most common benign lesions of the vocal cords 
[177, 386].

In addition to phonotrauma and vocal abuse, ciga-
rette smoking , unfavourable occupational exposure , in-
fections  and endocrine dysfunction ,  are also considered 
to be possible aetiologic factors of VCPs [175, 177, 181, 
194, 308]. VCNs are mainly caused by chronic misuse 
and overuse of the voice, as well as by emotional distur-
bances  in children, and hormonal disorders  and smok-
ing  in adults [4, 177, 308].

Damage of the subepithelial blood vessels is the ini-
tial event in the evolution of a VCP or VCN. However, 
the morphology of the two exudative lesions depends on 

the severity of the initial damage and repeated injuries 
[123, 138, 177, 181, 194, 308].

The gross appearance of a VCP varies from a glassy 
translucent gelatinous formation, to congested and pur-
ple red in teleangiectatic variants,  and finally, to whitish, 
firm and opalescent in the predominant fibrous forms at 
the end stage of the lesions (Fig. 7.6a). VCNs start as a 
soft reddish swelling . Gradually, when the fibrous tissue 
proliferates, the VCNs become firmer, whitish in colour, 
and conical in shape.

Hoarseness is the predominant clinical symptom in 
both lesions. A great variety of voice changes , ranging 
from mild hoarseness to complete aphonia, is found, de-
pending on the location and size of the lesions [21, 94, 
177, 181, 352].

Histologically, different stages of VCP development 
are noted. Initially, the subepithelial stroma is diffuse-
ly oedematous with dilated vessels. After severe or re-
peated injuries, massive leakage of oedema, mainly fi-
brin as amorphous hyaline pink material, and erythro-
cytes, are the predominant features in the vicinity of the 
angiectatic vessels, which may also be thrombotic (hya-
line forms of the VCP) . Evidently dilated vessels, haem-
orrhages with consequent haemosiderosis and conspic-
uous ingrowths of new blood vessels create the angiec-
tatic  or vascular stage of the VCP (Fig. 7.6b) . Finally, the 
lesions may be transformed into a fibrous  variant con-
taining an increased amount of fibrous tissue and blood 
vessels. Not infrequently, mixed type VCPs are seen, 
composed of two or more different histologic patterns 
[21, 123, 177, 194, 308].

Fig. 7.6. Vocal cord polyp. a Huge vocal cord polyp arising from 
the middle third of the right vocal cord. b Myxomatous fi brous tis-
sue with fi brin deposition and dilated blood vessels

a b
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Rarely, scattered atypical stromal cells, not associated 
with increased mitotic activity, may be found within the 
core of the VCP. This finding must not incorrectly lead 
to a diagnosis of malignancy [383].

In the initial stage, VCNs show  diffusely oedematous 
tissue with distended capillaries and venules and tiny 
perivascular haemorrhages surrounded by a minimal or 
moderate inflammatory reaction. In time, the loose con-
nective stroma is replaced by a mild to moderate cellular 
fibrous tissue changing in varying stages of evolution.

As previously mentioned, the covering squamous ep-
ithelium in both lesions shows predominantly benign 
reactive changes. In 4 (0.8%) patients, potentially ma-
lignant changes (atypical hyperplasia) were noted in the 
covering epithelium, but there were no data on malig-
nant alteration [177, 226].

The treatment of choice for VCPs is microlaryngo-
scopic surgical removal. Childhood VCNs may disap-
pear in puberty. Small incipient VCNs in adults may also 
vanish spontaneously or after voice rehabilitation . Sur-
gical intervention is indicated when there is no improve-
ment after conservative treatment.

7.5.2 Contact Ulcer 
and Granuloma, 
Intubation Granuloma

  Contact ulcer (CU),    granuloma (CG) and intubation 
granuloma (IG) are benign, inflammatory, exophytic or 
ulcerative lesions, usually located in the posterior third 

of the glottic area. Aetiologically, the lesions arise in 
response to various mechanical and chemical injuries, 
such as voice abuse or protracted forceful coughing, acid 
regurgitation and intubation injuries. They display sim-
ilar symptomatology and clinical appearance, and more 
or less identical histopathological features and progno-
sis [16, 28, 77, 177, 180, 374, 383, 384].

Excessive shouting or coughing cause repeated mi-
crotraumas of the thin mucosa of the vocal cord pro-
cesses. They strike each other in phonatory adduction 
of the arytenoids, which leads to the development of ul-
cerative or exophytic lesions of one or both vocal cords 
[384]. Additionally, acid regurgitation due to hiatal her-
nia or gastritis may cause the same type of lesions in the 
posterior glottic area.

Intubation granuloma is an undesired sequel of in-
tubation tube pressure  during anaesthesia  or intensive 
care treatment.  

Intubation granulomas are more common in females, 
while hyperacidic granulomas and CU/CGs are pre-
dominant in males [104, 177, 180, 383].

Clinically, ulceration or exophytic lesions can be 
found, mono- or multilobular, frequently bilateral, mea-
suring up to 15 mm in diameter, that range from pale 
grey to dark red, sometimes with an ulcerated surface 
(Fig. 7.7a) .  Hoarseness , the sensation of a foreign body , 
coughing , a sticking sensation , pain  in the throat, and 
the feeling of acidity, are the prevailing symptoms in all 
three types of lesions .

Histologically, an ulceration of the posterior muco-
sa, covered by necrotic tissue and fibrin, is initially seen. 

Fig. 7.7. Intubation granuloma. a Exophytic intubation granulo-
ma located on the posterior third of the right vocal cord. b Pol-

a b

ypoid granulation tissue is ulcerated with re-epithelialisation at 
the edge
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The depth of the ulcers may vary from superficial to 
deep lesions extending down to the perichondrium of 
the arytenoid cartilage. The localised necrosis  of the ep-
ithelial and subepithelial tissue triggers an acute inflam-
matory reaction,  with proliferation of granulation tissue 
initially infiltrated by neutrophils and later by macro-
phages, lymphocytes and plasma cells (Fig. 7.7b) . The 
marginal epithelium starts to proliferate, some regener-
ative atypia of epithelial cells, such as plump nuclei, and 
increased mitoses may be present [217, 383].

An exuberant proliferation of granulation tissue 
forms an exophytic polypoid lesion . New vessels are 
characteristically arranged radially from the base to 
the fibrin-covered surface of the lesion. Approximately 
1 week after the initial injury, connective cells and col-
lagenous fibres become more abundant and finally the 
predominant elements in the granuloma,  which in the 
end stage is entirely covered in squamous epithelium . 
The covering epithelium  is usually considerably thick-
ened due to hyperplasia  of the prickle cell layer  or, rare-
ly, of the basal and parabasal layer  [177, 180].

 The basis of therapy in CU/CGs  and hyperacidic 
granulomas  is the elimination of causative factors, voice 
rest , voice re-education , dietary measures , prohibition 
of smoking  and alcohol abuse , and medical therapy such 
as antacids , corticosteroids  and vitamins  [224]. IGs   fre-
quently do not require treatment due to their self-limit-
ing nature. In refractory cases, surgical treatment is in-
dicated, either microsurgery  or CO2 laser  [28].

7.5.3 Necrotising 
Sialometaplasia

Necrotising   sialometaplasia (NS) is a rare, benign, self-
healing inflammatory lesion involving the minor sali-
vary glands, primarily of the hard palate. The lesion is 
discussed in detail in Chap. 5. Here, some specificities 
of the extremely rare appearance of NS in the larynx are 
presented [373, 380, 383]. According to previous reports 
[373, 380], as well as our own experience, NS occurs in 
the larynx secondary to trauma or concomitantly with 
other non-neoplastic or neoplastic lesions. The pathogen-
esis is probably associated with ischaemia. Laryngeal NS 
appears in the supraglottic and subglottic regions where 
seromucinous glands are present as a deep ulcerative or 
submucosal nodular lesion. The most prominent histolog-
ic characteristics that help to distinguish the lesion from 
various forms of laryngeal carcinomas are: preservation 
of the lobular architecture of the necrotic glandular is-
lands, the appearance of epithelial-myoepithelial islands 
with smooth margins, no cellular atypia or occurrence of 
pathologic mitoses in the rest of the cellular part, and the 
retention of the lumina in preserved ductal formations. 
The appearance of surface pseudoepitheliomatous hy-
perplasia may cause additional problems in differential 

diagnosis with laryngeal cancers, especially when frozen 
section analysis is performed. The duration of the healing 
process is related to the size of the lesion [380].

7.5.4 Metaplastic Elastic 
Cartilaginous Nodules

Metaplastic elastic cartilaginous   nodules (MECN) are 
small (less than 1 cm) fibroelastic lesions occurring 
most frequently in the posterior and mid-portions of the 
glottis and ventricular bands. Cartilaginous nodules are 
composed of a peripheral rim of fibroblasts with transi-
tion into fibroelastic cartilage towards the centre [112]. 
Aetiologically, an association with laryngeal trauma has 
been suggested [277]. The development of MECN shows 
a smooth transition from the initial accumulation of acid 
mucopolysaccharides between the collagen bundles and 
their separation, to transition of fibroblasts to enlarged, 
rounded cells resembling chondrocytes. Aggregates of 
elastic fibres are present in the centre of the lesions [156]. 
Nodules are usually covered by intact mucosa.

Metaplastic elastic cartilaginous nodules are rare-
ly clinically relevant [277]. We should be aware of their 
possible existence and distinction from chondroma and 
low-grade chondrosarcoma. Chondroma has a charac-
teristic lobular pattern and low cellularity, which is not 
the case with MECN. Low-grade chondrosarcomas dif-
fer mainly from MECN in their locations, and cellular 
and structural atypia [277].

7.5.5 Amyloidosis

  Amyloidosis is a heterogeneous group of disorders as-
sociated with extracellular deposition of an abnormal 
fibrillar protein with pathognomonic tinctorial proper-
ties. It may be hereditary or acquired, localised or sys-
temic in distribution. The current classification of amy-
loidosis is based on the biochemical composition of its 
peptide subunits [131].

Laryngeal amyloidosis (LA) is rare and is mostly a lo-
calised disease. In the majority of LA cases, the amyloid is 
composed of immunoglobulin light chains (AL amyloid). 
LA may occasionally be part of systemic disease or can be as-
sociated with a tumour, such as neuroendocrine carcinoma 
of the larynx or medullary carcinoma of the thyroid [359].

Laryngeal amyloidosis primarily affects patients be-
tween 40 and 60 years of age, more frequently males 
[298]. A few cases have been reported in children [273]. 
All parts of the larynx can be affected [359], but in some 
studies the supraglottis was the most common site of in-
volvement [159]. It can affect the larynx multifocally, 
and can also extend to the tracheobronchial tree. The 
main symptom is hoarseness, in some patients accom-
panied by dysphagia, dyspnoea, or haemoptysis [159].
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Grossly, the affected area of the larynx is swollen, 
sometimes polypoid, covered by an intact mucosa. On a 
cut surface, it is firm, pale, waxy, tan-yellow to red-grey 
[359]. Microscopically, H&E staining shows the depo-
sition of an amorphous, eosinophilic, hyaline, extracel-
lular substance in the subepithelial stroma, blood vessel 
walls, and along the basement membranes of seromuci-
nous glands, with intact covering epithelium. The de-
posits may be discrete, or may appear as large rounded 
masses of variable size. They stain with Congo red and 
display green birefringence with polarised light; this 
property remains the diagnostic gold standard (Fig. 7.8) . 
Immunohistochemical analysis must also be performed 
to determine the amyloid type [131].

Most patients can be successfully treated by a conserv-
ing surgical excision to preserve laryngeal function for as 
long as possible. In some patients, multiple procedures 
may be necessary, and recurrences may occur. A fatal out-
come has been described in patients with progressive tra-
cheobronchial involvement, but association with systemic 
amyloidosis is rare [59]. Clinical examination is advised 
to exclude the possibility of a systemic disease.

7.5.6 Sinus Histiocytosis 
with Massive Lymphadenopathy
and Other Rare Pseudotumours

  Sinus histiocytosis with massive lymphadenopathy 
(SHML), or Rosai-Dorfman disease, is an idiopathic, 
relatively rare benign lesion, based on a nodal and/or 
extranodal histiocytic proliferative disorder that usu-

ally resolves spontaneously. The most frequent clini-
cal manifestation of the disease is cervical, bilateral 
and painless lymphadenopathy. However, extranod-
al sites may also be involved and the head and neck 
region is one of the most commonly affected areas 
[381]. Extranodal disease may be the initial or some-
times the sole manifestation of the disease. Foucar 
and co-workers reported that 43% of patients had at 
least one site of extranodal location of SHML [118]. 
Within the head and neck, the nasal cavity, paranasal 
sinuses and orbit are commonly involved. Some cases 
of laryngeal lesions have been reported too [5, 11, 52, 
66, 118, 207]. Typically, the SHML begins insidiously 
and progresses to a protracted course of the active 
stage, and ends with spontaneous remission. SHML 
occasionally appears with subsequent recurrence and 
serious consequences, occasionally even death, if vi-
tal organs are affected. Exclusive extranodal disease 
is more frequent in elderly persons [51]. Laryngeal 
SHML usually manifests as a circumferential nar-
rowing or polypoid mucosal lesion of a tan-white to 
yellow appearance. Vocal cord involvement results in 
impaired mobility [51].

Histologically, the laryngeal mucosa is almost dif-
fusely infiltrated by lymphocytes, plasma cells, neutro-
phils and clusters of histiocytes. Histiocytes are of var-
ious sizes, with a focally vacuolated pale to pink cyto-
plasm, but ill-defined borders. Their nuclei are round 
or oval, sometimes vesicular, with well-defined cen-
tral nucleoli. Lympho- and granulophagocytosis is evi-
dent in the cytoplasm of these histiocytes; the phenom-
enon is termed emperipolesis. Immunohistochemical-

Fig. 7.8. Amyloidosis of the larynx. a Scattered reddish masses of 
amyloid are seen in the subepithelial stroma by Congo red stain-

a b

ing. b Th e same fi eld, green birefringence of the amyloid with po-
larised light
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ly, the histiocytes are strongly positive for S-100 pro-
tein and Leu-M1. No nuclear and cytoplasmic atypia 
is observed.

Differential diagnosis includes infectious diseases 
(rhinoscleroma), Wegener’s granulomatosis, NK/T lym-
phoma of the nasal type, eosinophilic granuloma, Hodg-
kin’s lymphoma and fibroinflammatory disorders. Rhi-
noscleroma is characterised by a proliferation of large 
macrophages (Mikulicz cells) in which Klebsiella rhi-
noscleromatis can be identified. In this disease the phe-
nomenon of emperipolesis is not found. Histological-
ly, in Wegener’s granulomatosis the S-100 positive his-
tiocytes are lacking, while NK/T lymphoma of the na-
sal type shows an infiltration of malignant lymphoid 
cells. Eosinophilic granuloma is histologically similar 
to Rosai-Dorfman disease, but differentiation is possi-
ble with the morphologic specificities of the Langerhans 
cells, characteristic of eosinophilic granuloma: their nu-
clei show lobulation, indentation or longitudinal groov-
ing. Finally, fibroinflammatory lesions, such as aggres-
sive fibromatosis, can be easily differentiated due to the 
relatively acellular appearance compared with the char-
acteristic cellular infiltration in Rosai-Dorfman disease 
[381].

Some rare laryngeal lesions may clinically and patho-
logically mimic neoplastic growth and could be ranged 
in a category of pseudotumours: hamartoma [282, 314], 
warty dyskeratoma of the vocal cord [178], and Kimura 
disease of the epiglottis [58].

7.5.7 Inflammatory 
Myofibroblastic Tumour

ICD-O:8825/1
  Inflammatory myofibroblastic tumour (IMT) is clinico-
pathologically a well-defined fibroinflammatory prolif-
erative lesion with unpredictable biological behaviour. 
Lung, gastrointestinal and genitourinary tract systems 
are the commonest sites for IMT, although the lesion 
has been reported throughout the body [382]. It rarely 
affects the head and neck region, and only a few well 
documented IMTs have been found in the larynx and 
pharynx [65, 96, 167, 188, 382].

The aetiology of the lesion is unknown, but differ-
ent infections with an exaggerated response to some 
unknown microorganism or post-traumatic events 
have been attributed as causal factors [9, 76, 167, 382]. 
Most reported laryngeal IMTs are polypoid or pedun-
culated lesions that occur in the true vocal cords or in 
the subglottic area. Hoarseness, foreign body sensa-
tion, dyspnoea and stridor are presenting symptoms. 
Patients with laryngeal IMTs are mainly adult males 
[382].

Histologically, IMT is composed of myofibroblas-
tic spindle cells, admixed with a prominent infiltrate 

of lymphocytes, plasma cells and neutrophils. The nu-
clei of the spindle cells are elongated, slightly polymor-
phous, containing one or more small nucleoli, the cy-
toplasm is palely eosinophilic (Fig. 7.9) . Occasional reg-
ular mitoses are seen. Inflammatory cells are unevenly 
distributed within the lesion.

Three basic histological patterns have been de-
scribed:
1.  Myxoid/vascular pattern, resembling inflammatory 

granulation tissue;
2. Compact spindle cell pattern with fascicular and/or 

storiform areas with various cellular density;
3. Hypocellular pattern, densely collagenised and remi-

niscent of a fibrous scar [64].

Immunohistochemistry confirms the myofibroblastic 
phenotype of the spindle cells, which are typically reac-
tive to vimentin, smooth muscle actin, and muscle-spe-
cific actin [64, 382]. Additionally, ALK1 and/or p80 were 
reported in a cytoplasmic pattern in 40% of cases of IMT 
[56]. Both markers are useful indicators of a 2p23 abnor-
mality, suggesting the neoplastic nature of positive cases 
of IMT. However, it must be interpreted in the context of 
histologic and other clinicopathologic data if used as an 
adjunct to differential diagnosis [56].

Radical excision of the lesions has been reported to be 
curative in more than 90% of extrapulmonary IMTs, in-
cluding head and neck lesions [63]. Six out of seven pa-
tients with laryngeal IMTs in Wenig’s series were free of 
disease over periods of 12 to 36 months after complete 
excision. In one patient, laryngectomy was required af-
ter recurrence of the disease [382]. A metastatic poten-
tial has been exceptionally noted in patients with ab-
dominal and mediastinal IMTs. However, a fatal out-
come of a patient with IMT of the paranasal sinuses has 

Fig. 7.9. Infl ammatory myofi broblastic tumour. Lesion is com-
posed of uniform spindle cells, intermingled with infl ammatory 
cells
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been recently reported [124]. Aggressive behaviour sup-
ports recent observations that at least a subset of IMTs 
represents true neoplasms rather than reactive myofi-
broblastic proliferation [124, 165].

Differential diagnosis mainly includes spindle-
shaped lesions, such as spindle cell carcinoma, differ-
ent types of sarcomas and lesions composed of myofi-
broblasts and fibroblasts. The presence of cytokeratin 
reactivity cannot reliably distinguish between spindle 
cell carcinoma and IMT. In contrast, a lack of nuclear 
atypia and considerable mitotic activity favour a diag-
nosis of IMT and help to differentiate the lesion from 
different variants of laryngeal malignant tumours. 
Compared with myofibroblastic lesions, IMTs are gen-
erally larger than nodular fasciitis, tend to occur in 
younger age groups and are composed of longer fas-
cicles of spindle cells in an inflammatory background 
rich in plasma cells [333]. In contrast, nodular fasci-
itis usually lacks the striking inflammatory infiltrate 
characteristically present in IMT. The recently de-
scribed laryngeal myofibroblastoma shares many sim-
ilarities with IMT, except for a lack of inflammatory 
infiltrate and could be considered its pure spindle cell 
proliferation form [218].

7.6 Benign Neoplasms

7.6.1 Squamous Cell Papilloma

ICD-O:8052/0
  Squamous cell papillomas (SCPs) are the most common 
benign epithelial tumours of the larynx, causally related 
to human papillomavirus (HPV) infection. SCPs are 
discussed in detail in Chap. 1.

7.6.2 Salivary Gland-Type Tumours

7.6.2.1 Pleomorphic Adenoma

ICD-O:8940/0
Pleomorphic   adenoma (PA) has rarely been reported in 
the larynx [88, 219, 323]. To date, only about 20 cases 
have been described. Men predominate slightly over 
women, and the patients’ ages range from 15 to 82 years 
[88]. The supraglottis is by far the most common site of 
origin. PA, which may grow up to several centimetres 
in diameter, occurs as a submucosal mass without ul-
ceration. Histologically, PA shows all the characteristics 
of a tumour arising in the major salivary glands (see 
Chap. 5). The diagnosis of laryngeal PA should be con-
sidered very carefully due to its rarity in this location 
and other tumours, such as chondrosarcoma, adenoid 

cystic carcinoma and mucoepidermoid carcinoma, need 
to be excluded.

7.6.2.2 Oncocytoma

ICD-O:8290/0
As has been previously discussed in the Sect. 7.2.5, the 
whole spectrum of laryngeal oncocytic lesions may be 
considered to be ductal hyperplasia and metaplasia with 
a cystic character rather than true neoplasms. Solid   on-
cocytoma of the larynx, similar to those in the major 
salivary glands, probably does not exist in this location.

7.6.3 Haemangioma 
(Neonatal and Adult Types)

ICD-O:9120/0
Laryngeal   haemangiomas (LH) are uncommon lesions 
of vascular origin, defined as benign proliferation of 
the blood vessels. They are divided into two distinct 
clinicopathologic entities: the neonatal and adult 
forms.

Neonatal LH is a rare congenital malformation char-
acteristically involving the subglottic area. Although the 
lesion is present at birth, symptoms become clinically 
evident during the first 6 months. A progressive croup-
like disease with inspiratory stridor turns into biphasic 
stridor as the obstruction progresses. Characteristically, 
the symptoms are intermittent, accentuated during cry-
ing, when the vessels are filled up under increased pres-
sure [195, 196, 290, 312, 328].

Fig. 7.10. Subglottic haemangioma. A dense proliferation of cap-
illaries infi ltrates the subepithelial stroma around ductal struc-
tures
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Subglottic LH appears more frequently in girls, with 
a ratio of 2:1 [334]. A co-existence of haemangiomas of 
the skin and mucosa of the oral cavity and pharynx, as 
well as in other organs [195, 337], may also be an impor-
tant indicator of disease.

The gross appearance of the lesion ranges from a flat 
to polypoid, soft, compressible submucosal mass, pink-
reddish to blue in colour. The lesion is usually one-sided, 
and is located in the posterolateral subglottic area. How-
ever, some haemangiomas are horseshoe-shaped and are 
present as a bilateral subglottic reddish swelling [195]. 
The diagnosis is based on characteristic clinical features 
and endoscopic appearance. Biopsy should be avoided 
because of an increased risk of excessive bleeding.

Laryngeal haemangiomas of adults, which are usu-
ally localised in the glottic and supraglottic region, are 
seen as inconspicuous, submucosal, reddish blue lesions. 
Common symptoms are hoarseness, dyspnoea and/or 
foreign body sensation [336].

Histologically, subglottic LHs are divided into cap-
illary and cavernous forms. The majority of lesions are 
of the capillary type [334], consisting of the proliferat-
ing capillaries that infiltrate the surrounding submuco-
sal structures (Fig. 7.10) .

Vascular channels may be of various sizes, lined with 
plump endothelial cells in which some regular mitoses 
may be present. Vascular tissue is intertwined with fi-
brous tissue and infiltrated with a variable amount of 
inflammatory cells. Focally, depositions of haemosider-
in may be found in the fibrous stroma. It is important 
to note that haemangiomas in infants are considerably 
more cellular than adult ones [48]. The cavernous form 
of LH is less frequent, composed of proliferation of large 
angiectatic vascular spaces, lined with thin, spindle-
shaped endothelial cells, and filled with erythrocytes. 
This type of lesion is more common in adults. Immuno-
histochemical analysis helps to confirm endothelial cell 
proliferations in both forms, with positivity for CD31, 
CD34 and factor XIIIa antigens.

In differential diagnosis, various lesions of vascular 
origin, such as the vascular type of the vocal cord pol-
yp (VCP), pyogenic granuloma, intravascular papillary 
endothelial hyperplasia and even angiosarcoma, must 
be considered. The vascular variant of VCP is usually 
characterised by highly angiectatic vascular spaces sur-
rounded by massive leakage of fibrin as amorphous hy-
aline pink material, a feature not characteristic of cap-
illary haemangioma. Pyogenic granuloma is diffuse-
ly infiltrated with neutrophils, which is not the case in 
haemangiomas, if the covering epithelium is intact. Pap-
illary endothelial hyperplasia represents an organisation 
of thrombosis with papillary proliferation of the endo-
thelial cells, which is not a striking histological feature 
of haemangioma. The distinction between the cellular 
variant of haemangioma and angiosarcoma may some-
times be problematic. However, anastomoses of the vas-

cular channels, lined with considerably pleomorphic en-
dothelial cells with evident pathologic mitoses, certainly 
favour a diagnosis of angiosarcoma [48].

Subglottic   LH of infants is generally a self-limited but 
potentially fatal lesion, causing progressive airway ob-
struction. Various treatment modalities have been pro-
posed, including expectant policy, systemic steroids and 
interferon alfa-2a applications, CO2 laser excision and 
tracheostomy, but no very promising treatments are yet 
available [139, 196, 328].

7.6.4 Paraganglioma

ICD-O:8680/1
  Paragangliomas are rare benign tumours, originat-
ing from the anatomically dispersed neuroendocrine 
system (paraganglia), characterised by similar neu-
rosecretory cells derived from the neural crest and 
associated with autonomic ganglia. The extra-adre-
nal portions of the paraganglia are divided into four 
groups according to their distribution and innerva-
tions: branchiomeric, intravagal, aortosympathetic 
and visceral autonomic. The paraganglia of the lar-
ynx are part of the branchiomeric paraganglionic sys-
tem, together with the jugulotympanic, carotid body, 
subclavian, coronary, aorticopulmonary, pulmonary 
and orbital paraganglia [18].

Laryngeal paragangliomas (LP) are extremely rare, 
almost always benign tumours originating in the supe-
rior and inferior paired paraganglia. The former are lo-
calised in the false vocal cords, the latter in the vicinity 
of the cricoid cartilage [18, 255]. Patients are usually of 
middle age with a median age of 47 years. Surprisingly, 
compared with other neuroendocrine tumours, the LPs 
are three times more common in women. The predomi-
nant site is the supraglottic (82%), followed by the sub-
glottic in 15% and the glottic area in 3% of cases. Signs 
and symptoms are mainly related to the localisation and 
size of the tumour [45, 289]. LPs are rarely function-
al, multicentric or associated with other head and neck 
paragangliomas.

Macroscopically, the tumour usually presents as a 
rounded submucosal mass with an intact covering mu-
cosa, ranging in size from 0.5 to 6 cm [18]. The tumours 
are firm; on the cut surface they may be homogenous or 
nodular, from pink to tan and dark red in colour. Prom-
inent vascularity of the tumour may cause abundant 
bleeding during biopsy.

Histologically, LPs are composed of two cell types: 
chief and sustentacular or supporting cells. The chief 
cells of epithelioid appearance are packed into round 
nests showing an organoid pattern, surrounded by 
highly vascular fibrous tissue (i.e. Zellballen; Fig. 7.11a) . 
However, the characteristic cell nests may be squeezed 
and not apparent in a small biopsy specimen. The chief 
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cells typically have an eosinophilic, finely granular cy-
toplasm and central vesicular nuclei. Cellular pleomor-
phism may be present and is occasionally prominent, 
but prognostically unimportant. Rare mitoses can be 
found, usually less than 2–3 per 10 high power fields. 
The supporting cells are usually inconspicuous, spindle-
shaped, and most frequently found at the edge of the cell 
balls [18, 375].

Immunohistochemical findings are characteristic 
and decisive for the diagnosis. The chief cells are posi-
tive for neuroendocrine markers, such as chromogranin, 
synaptophysin and neuron-specific enolase (Fig. 7.11b) .

The paragangliomas usually stain negatively for ep-
ithelial markers, such as cytokeratin, epithelial mem-
brane antigen, carcinoembryonic antigen, and calcito-
nin. Sustentacular cells are positively stained with S-100 
protein and glial fibrillary acid protein [18, 375].

Laryngeal paragangliomas must be primarily differ-
entiated from typical and atypical carcinoids. The most 
reliable aid is positivity for both epithelial (cytokeratin, 
epithelial membrane antigen and carcinoembryonic an-
tigen) and neuroendocrine markers in both types of car-
cinoids [107, 110]. Other, more remote differential diag-
nostic possibilities include malignant melanoma, renal 
cell carcinoma and medullary thyroid carcinoma. Mela-
noma can be confirmed by melan A and HMB-45 pos-
itivity. Renal cell carcinoma, in contrast to paragangli-
oma, does not express neuroendocrine markers. Med-
ullary carcinoma expresses positive staining for calcito-
nin, amyloid and CEA [18, 106, 375].

Since paragangliomas are only exceptionally malig-
nant, conservative surgical treatment is suggested [18, 
20, 110]. There are no histological criteria that could re-
liably predict the biological behaviour of the lesion [18]. 

In a recent genetic study, it was postulated that sporad-
ic head and neck paragangliomas have deletions at the 
same or closely related loci (11q13 and 11q22-23) as their 
family counterparts [33].

7.6.5 Granular Cell Tumour

ICD-O:9580/0
  Granular cell tumour (GCT) is an uncommon benign, 
slowly growing lesion and about half of the cases oc-
cur in the head and neck region [201, 205, 371]. Vari-
ous histogenetic origins have been attributed to GCT, 
but recent prevailing opinion supports a relationship 
to Schwann cells. The tongue and subcutaneous tissue 
of the head and neck are the most common sites of the 
tumour, while laryngeal involvement is less frequent 
[162, 176, 187, 205, 286, 330, 371], and comprises about 
10% of all cases [205]. These tumours most commonly 
appear in the posterior area of the true vocal cords and 
half of them extend into the subglottis as a smooth, 
polypoid and sessile lesion [205, 286, 371]. GCT typi-
cally appears between the fourth and fifth decades and 
the average age for laryngeal forms is 36 years [286]. 
The tumour rarely occurs in children [162]. Hoarse-
ness, stridor and dysphagia are the most common com-
plaints.

Histologically, the tumour is poorly circumscribed 
and consists of clusters and sheets of rounded and po-
lygonal cells with indistinct cellular borders and small, 
bland-looking and central nuclei. A mild degree of nu-
clear pleomorphism may be present, but mitotic activ-
ity is low. Cytoplasm of tumourous cells is abundant, 
characteristically coarsely granular and eosinophilic. 

Fig. 7.11. Paraganglioma. a Characteristic arrangement into 
“Zellballen” composed of central chief and peripheral sustentac-

a b

ular cells. b Chief cells stain immunohistochemically for synap-
tophysin
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Cytoplasmic granula are PAS-positive and resistant to 
digestion. Marked desmoplasia is often present in old-
er lesions, thereby masking the presence of granular 
cells. In about 50–60% of cases, the covering epithelium 
shows pseudoepitheliomatous hyperplasia of the overly-
ing squamous epithelium [190]. This curious histologi-
cal feature mimicking infiltrative growth of islands of 
squamous epithelium may lead to the lesion being mis-
taken for a squamous cell carcinoma. However, the co-
existence of GCT and true squamous cell laryngeal car-
cinoma has also been reported [206].

Immunohistochemical positivity for S-100 protein, 
vimentin, CD-68 and neuron-specific enolase, and neg-
ativity for keratin is in accordance with the proposed 
theory [49, 198, 232]. It is also confirmed by electron 
microscopic examination; the cytoplasmic granula were 
found to be lysosomal structures that contain infold-
ings of cell membranes similar to those in Schwann cells 
[245].

Differential diagnosis should include benign lesions 
such as rhabdomyoma, paraganglioma or histiocytic 
proliferations. In contrast to GCT, rhabdomyoma does 
not show infiltrative growth, its cells are larger with 
well-defined cellular borders and evidence of cross-stri-
ation. Paraganglioma typically shows an organoid pat-
tern (i.e., Zellballen) and positivity for neuroendocrine 
markers. Proliferation of histiocytes is usually related to 
inflammatory reaction. Sheets of histiocytes are char-
acteristically intermingled with inflammatory cells not 
commonly found in GCT. Covering pseudoepithelioma-
tous hyperplasia of the GCT may lead to incorrect di-
agnosis of squamous cell carcinoma. An identification 
of the underlying granular cells may resolve this some-
times difficult diagnostic problem.

Complete surgical excision, with an attempt to pre-
serve the normal structures, is the treatment of choice 
[371].

7.6.6 Chondroma

ICD-O:9220/0
  Chondromas of the larynx are exceedingly uncommon, 
well-circumscribed, small (less than 2 cm) cartilaginous 
tumours that most commonly originate from the pos-
terior lamina of the cricoid (70–78%) and thyroid car-
tilage (15–20%) [26, 57, 83, 209, 324, 358], and excep-
tionally from the epiglottis [166, 209]. They are more 
common in men than in women, the peak incidence rate 
is in the fifth decade [57]. The development of chondro-
mas in the older population is probably related to the 
alteration of the ossification process, which starts in the 
cricoid and thyroid cartilages in the third decade, and 
increases with advanced years [358]. Hoarseness, dys-
pnoea, dysphagia are the usual complaints of patients, 

but the tumours may also be asymptomatic. Computer-
ised tomography is a method of choice for radiological 
evaluation [324].

Histologically, chondromas show a characteristic 
well-defined lobular pattern with benign looking and 
evenly distributed chondrocytes that lack nuclear pleo-
morphism and mitotic activity. The cellularity is judged 
to be low, when a given high power (×40) field is un-
likely to contain more than 40 nuclei of chondrocytes 
[83, 209].

Pathologic diagnosis of laryngeal chondroma, es-
pecially from a small biopsy specimen, should be re-
ported with due reservation. A misleading chondro-
ma-like area may present in a well-differentiated case 
of a chondrosarcoma [26]. It has become apparent that 
many of the so-called chondromas from the past that 
recurred locally were actually misdiagnosed as low-
grade chondrosarcomas [83]. It is obvious that the dis-
tinction between chondroma and low-grade chondro-
sarcoma remains a very difficult task. Increased cellu-
larity, nuclear pleomorphism and hyperchromasia, and 
the appearance of clusters of malignant-looking chon-
drocytes in a single lacuna, are the most conspicuous 
histological features of chondrosarcoma. A thorough 
examination of the entire specimen is suggested, try-
ing to avoid an incorrect diagnosis of a given tumour. 
Chondromas should also be distinguished from laryn-
geal chondrometaplasia, which appears as small nod-
ules of the fibroelastic cartilage in the submucosal tis-
sue of the glottic region [112].

Local conservative excision is preferred for treat-
ment of laryngeal chondromas. Each recurrence of the 
lesion should be considered a low-grade chondrosarco-
ma [358].

7.7 Malignant Neoplasms

7.7.1 Potentially Malignant 
(Precancerous) Lesions

Potentially malignant (precancerous) lesions are histo-
logically defined as alterations of the squamous epithe-
lium from which invasive SCC develops more often than 
from other epithelial lesions [127, 177, 215]. Different 
grades of epithelial lesions that appear during the mul-
tistep process of carcinogenesis can easily be identified 
histologically. They are cumulatively called   squamous 
intraepithelial lesions of the larynx (SILs) and represent 
a wide spectrum of histomorphologic changes, ranging 
from benign, reactive lesions, to potentially malignant 
(risky epithelium) and intraepithelial carcinoma. SILs 
are discussed in detail in Chap. 1.



218 N. Gale · A. Cardesa · N. Zidar

7

7.7.2 Invasive Squamous 
Cell Carcinoma

ICD-O:8070/3
  Squamous cell carcinoma (SCC) is by far the most com-
mon malignant tumour of the larynx and hypopharynx, 
accounting for about 95–96% of all malignant tumours 
at this location. The majority are conventional-type 
SCC.

7.7.2.1 Epidemiology

Squamous cell carcinoma of the larynx and hypophar-
ynx is the second most common respiratory cancer, af-
ter lung cancer [54]. It accounts for 1.6–2% of all ma-
lignant tumours in men, and 0.2–0.4% in women [37, 
293]. Its incidence is increasing in much of the world, 
being slightly higher in urban than in rural areas. It is 
also higher among blacks than whites [54, 299].

Laryngeal and hypopharyngeal SCC occur most fre-
quently in the sixth and seventh decades of life. It rare-
ly occurs in children and adolescents [17, 274]. It is more 
common in men [54, 299], with a male:female ratio of 
about 5:1 worldwide [253]. The male:female ratio is de-
creasing in some countries, reflecting a greater inci-
dence among women. The increasing incidence of la-
ryngeal cancer in women has been attributed to the in-
creased incidence of smoking over the last two decades 
[79].

7.7.2.2  Aetiology

Cigarette smoking and alcohol consumption are the 
chief risk factors in laryngeal and hypopharyngeal 
cancer, and smoking has been shown to have the great-
est effect. Epidemiological studies have shown that the 
relative risk of laryngeal cancer associated with ciga-
rette smoking is approximately 10 for all subsites of the 
larynx and hypopharynx. The role of alcohol indepen-
dent of that of tobacco is less striking, although plau-
sible [38] and is demonstrated in some studies [329]. 
Smoking and drinking combined have a multiplicative 
rather than additive effect [222, 223, 254, 367, 393]. 
Avoidance of smoking and alcohol consumption could 
prevent about 90% of the current incidence of laryn-
geal cancer [101].

Some other factors, such as gastro-oesophageal re-
flux, diet and nutritional factors [38, 98, 120, 200, 276, 
396] have also been related to an increased risk of laryn-
geal cancer development, particularly in patients who 
lack the major risk factors [12, 122].

Much attention has recently been paid to the possi-
ble role of infection with human papillomavirus (HPV) 
in the pathogenesis of laryngeal and hypopharyngeal 

cancer, but the results are conflicting. HPV, mainly type 
16, has been found in 3–85% of laryngeal cancers [213]. 
Moreover, HPV DNA has been detected in 12–25% of 
individuals with a clinically and histologically normal 
larynx [271, 313]. It appears, therefore, that HPV infec-
tion plays little role, if any, in laryngeal carcinogenesis 
[126, 177, 211, 213].

7.7.2.3 Anatomic Sites

The larynx is anatomically divided into three compart-
ments: supraglottic, glottic and subglottic. Superiorly 
and posteriorly, it is continuous with the hypopharynx. 
Because of this anatomic proximity, the tumours of the 
larynx often extend to the hypopharynx, as well as vice 
versa, so that in large tumours, it is impossible to de-
termine whether it originates from the larynx or hypo-
pharynx.

There are geographic differences in the topograph-
ic distribution of the laryngeal SCC [19, 301]. In France, 
Spain, Italy, Finland and the Netherlands, supraglottic 
SCC predominates, while in the USA, Canada, UK and 
Sweden glottic SCC is more common. In Japan, SCC is 
approximately equally distributed between the two sites. 
The rarest localisation of laryngeal cancer is the subglot-
tis (1–5%) [19, 318].

Determining the primary site of origin of laryngeal/
hypopharyngeal cancer is important as it has a signifi-
cant impact on the clinical presentation, spread, behav-
iour, and prognosis [117, 300]. This, however is not al-
ways possible, especially in large tumours.

The most common location of  supraglottic SCC is the 
epiglottis (45–55% of supraglottic cancer; Fig. 7.12a) , 
followed by the false vocal cords (12–33%) and the ary-
epiglottic folds (8–21%). The remaining cases arise from 
the ventricles and the arytenoids [19]. Supraglottic SCC 
tends to spread to oropharynx and pyriform sinus, but it 
rarely invades the glottis and thyroid cartilage.

The most common symptoms in supraglottic cancer 
are: dysphagia, change in the quality of the voice, a sen-
sation of a foreign body in the throat, haemoptysis, and 
odynophagia.

Lymph node metastases are present in 30–40% of pa-
tients. The overall 5-year survival rate in supraglottic 
SCC is 65–75% [19, 301].

 Glottic SCC arises mostly from the anterior half of the 
vocal cord or from the anterior commissure (Fig. 7.12b) ; 
a posterior origin is rare. Because of poor lymphatic sup-
ply, glottic SCC tends to remain localised for a long pe-
riod. As SCC progresses, it invades the vocal muscle re-
sulting in the fixed vocal cord, which is an ominous clin-
ical sign [192]. In the late stages of the disease, it may ex-
tend to the opposite true vocal cord, to the supraglottis 
and subglottis; it may also extend through the thyroid 
cartilage and invade the soft tissue of the neck.
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The most common early symptom in glottic cancer is 
hoarseness. Other symptoms include dysphagia, change 
in the quality of the voice, a sensation of a foreign body 
in the throat, haemoptysis and odynophagia.

The incidence of lymph node metastases in the early 
stages is low (0–11% for T1 and T2) and increases to 14–
40% in the advanced stages. The overall 5-year survival 
rate is 80–85% [19, 301].

If SCC crosses the ventricles and involves the supraglot-
tis and subglottis, it is termed  transglottic SCC (Fig. 7.12c) . 
Transglottic carcinoma is rare, accounting for 5% of all 
laryngeal SCC, and is associated with a high incidence of 
lymph node metastases and a poor prognosis [235].

 Subglottic carcinoma is rare. The most common pre-
senting symptoms are dyspnoea and stridor [113], often 
requiring an emergency tracheotomy [350]. The sub-
glottic SCC may spread to the thyroid gland, cervical 
oesophagus, hypopharynx and trachea.

About 20–25% of patients have cervical lymph node 
metastases at presentation, but about 50% of patients 
have clinically undetectable metastases in the paratra-
cheal lymph nodes. It has therefore been suggested that 
paratracheal and superior mediastinal nodes should be 
removed in patients with subglottic cancer [149]. A fre-
quent complication in the course of the disease is a sto-
mal recurrence, which is defined as a recurrent SCC in 
the mucocutaneous junction of the tracheostomy after 
laryngectomy [169, 392, 394]. The overall 5-year surviv-
al rate in subglottic SCC is 40–47% [19, 318].

 Hypopharyngeal SCC occurs most frequently in the pyr-
iform sinus (60–85% of hypopharyngeal SCC), and rarely 
in other localisations, such as the posterior pharyngeal wall 
(10–20%) and postcricoid area (5–15%) [151, 368].

Hypopharyngeal cancer frequently extends to the 
larynx.

The most frequent symptoms in hypopharyngeal 
SCC are odynophagia, dysphagia and a neck mass. Oth-
er symptoms include voice changes, otalgia, and consti-
tutional symptoms [368].

The prognosis of hypopharyngeal cancer is poor. Be-
cause of the rich lymphatic supply, unrestricted area 
for tumour growth, and late symptoms, patients most-
ly present in the advanced stages. About 70% of patients 
have lymph node metastases at presentation. Haematog-
enous dissemination is rather frequent (in 20–40% of 
patients) [346]. The overall 5-year survival rate in hypo-
pharyngeal SCC is 62.5% [346].

7.7.2.4 Histological Variants

Several variants of SCC occur in the larynx and hy-
popharynx, including verrucous carcinoma, spindle 
cell carcinoma, basaloid SCC, papillary SCC, lympho-
epithelial carcinoma, adenoid (acantholytic) SCC and 
adenosquamous carcinoma, which are dealt with sepa-

Fig. 7.12. Macroscopic appearance of the squamous cell carcino-
ma of the larynx. a Supraglottic carcinoma: an exophytic tumour 
at the base of the epiglottis. b Carcinoma of the vocal cord, endo-
scopic view. c Transglottic carcinoma crossing the ventricles, in-
volving glottis and supraglottis

a

b

c
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been described in the English-language literature [67, 
191, 242, 326, 341, 391].

Well-differentiated NEC occurs predominantly 
in males, the average age is 58 years, and the majority 
(83%) are located in the supraglottis [92]. They present 
clinically with dyspnoea, hoarseness and/or sore throat.

Grossly, laryngeal WD-NEC is typically a submu-
cosal nodule or a polypoid lesion measuring up to 
2 cm in diameter. Microscopically, like WD-NEC else-
where in the body, they are composed of small uniform 
cells growing in islands, ribbons and cords, occasion-
ally forming gland-like structures. Mucin may occa-
sionally be present. The nuclei are round, with finely 
dispersed chromatin and inconspicuous nucleoli; the 
cytoplasm is scant, clear or eosinophilic. Mitoses are 
sparse or absent, and there is no necrosis or cellular 
pleomorphism.

Immunohistochemically, laryngeal WD-NEC ex-
presses markers of neuroendocrine differentiation (such 
as chromogranin, synaptophysin, neuron-specific eno-
lase, Leu-7), and markers of epithelial differentiation 
(such as cytokeratins and epithelial membrane antigen) 
[106]. Electron microscopy reveals dense-core neurose-
cretory granules [91, 106].

Differential diagnosis includes moderately differenti-
ated NEC, paraganglioma, and adenocarcinoma, and is 
discussed in the next section.

The treatment of choice is complete but conservative 
surgical excision. Neck dissection is not indicated. Ra-
diotherapy and chemotherapy have not proven effective 
[106, 248].

The prognosis is favourable, although metastases to 
the lymph node, liver, bones and skin have been report-
ed in one-third of patients. Only one patient has died of 
the disease [91]. These data suggest the more aggressive 
behaviour of laryngeal WD-NEC compared with bron-
chial WD-NEC, but the number of patients is too small 
to draw any conclusions [19].

7.7.3.2 Moderately Differentiated 
  Neuroendocrine Carcinoma
(Atypical Carcinoid)

ICD-O:8249/3
It is the most frequent type of NEC in the larynx, consti-
tuting 54% of all laryngeal neuroendocrine neoplasms, 
with approximately 300 cases described in the literature 
[106, 242].

Similar to other types of NEC, MD-NEC is more 
common in males, with a wide age range from 20 to 
83 years. The majority of patients are heavy smokers. It 
arises mostly in the supraglottic region. Hoarseness and 
dysphagia are the most common symptoms; 20–30% of 
patients also experience pain [19, 243]. MD-NEC is rare-
ly associated with carcinoid syndrome [388]. Some pa-

rately in Chap. 1. Their recognition is important because 
most of them are true clinicopathologic entities, with an 
important prognostic implication: basaloid SCC, adeno-
squamous carcinoma and lymphoepithelial carcinoma 
are more aggressive than conventional SCC, while ver-
rucous SCC and arguably, papillary SCC, have a better 
prognosis than conventional SCC.

7.7.2.5 TNM Grading

For the staging of laryngeal cancer, the TNM system 
(T – tumour, N – node, M – metastasis), established 
by the International Union Against Cancer (UICC) is 
widely used [340]. Stage remains the most significant 
predictor of survival. The size of the tumour and the 
presence of regional and distant metastases are indepen-
dent predictors of survival.

An important parameter ignored in the TNM system 
is extracapsular spread. Several studies have shown that 
the presence of extracapsular spread in the lymph nodes 
is strongly associated with both regional recurrence and 
distant metastases, resulting in decreased survival [71, 
116, 157, 344]. Some studies, on the contrary, have not 
confirmed the independent prognostic significance of 
extracapsular spread [225, 292].

7.7.3 Neuroendocrine Carcinoma

  Neuroendocrine carcinomas (NEC) of the larynx are 
uncommon, accounting for less than 1% of laryngeal 
tumours. NEC are divided into well-differentiated NEC 
(WD-NEC; carcinoid), moderately differentiated NEC 
(MD-NEC; atypical carcinoid), and poorly differenti-
ated NEC (PD-NEC; small cell carcinoma). MD-NEC is 
the most common type of NEC in the larynx, followed 
by PD-NEC and WD-NEC [19, 92, 106].

The putative cells of origin are the Kultschitzky-like 
argyrophilic cells, which have been described in the hu-
man laryngeal mucosa, and are similar or identical to 
the Kultschitzky cells in the bronchial mucosa [285, 
288]. Other possible cells of origin are the pluripotent 
stem cells of the surface or glandular epithelium.

7.7.3.1 Well-Differentiated 
Neuroendocrine Carcinoma 
(Carcinoid)

ICD-O:8240/3
Well-differentiated   neuroendocrine carcinoma (WD-
NEC) is the least common type of laryngeal NEC. In 
a critical review of the world literature, El-Naggar and 
Batsakis found only 12 well-documented cases of laryn-
geal WD-NEC [91]. Since then, a few more cases have 
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tients with MD-NEC have an elevated level of the serum 
calcitonin [23, 338].

Grossly, it presents as a submucosal nodule or as a 
polypoid lesion measuring up to 4 cm in diameter (aver-
age 1.6 cm), with or without surface ulceration.

Microscopically, the tumour grows in rounded nests, 
trabeculae, cords, ribbons and glandular structures; the 
tumour cells are round, with round nuclei and a moder-
ate amount of cytoplasm, which is slightly eosinophil-
ic or occasionally oncocytic. Mucin production may be 
present [234].

In contrast to WD-NEC, cellular pleomorphism, in-
creased mitotic activity and necroses are frequently 
present in MD-NEC. Vascular and perineural invasion 
may be present.

Immunohistochemically, MD-NEC usually express-
es synaptophysin, cytokeratin, and chromogranin; they 
may also express CD56, calcitonin and carcinoembry-
onic antigens, but rarely serotonin (Figs. 7.13) [97, 234, 
242, 388].

Differential diagnosis includes paraganglioma, ad-
enocarcinoma, other neuroendocrine carcinomas and 
medullary carcinoma of the thyroid gland.

The differentiation between paraganglioma and MD-
NEC is important because the former usually behaves as 
a benign tumour, while the latter behaves as an aggressive 
tumour. The correct diagnosis is usually possible with the 
use of immunohistochemistry: MD-NEC expresses cy-
tokeratin and carcinoembryonic antigen (CEA), while 
paraganglioma does not. Both tumours express markers 
of neuroendocrine differentiation [18, 242]. Adenocarci-
noma can be distinguished from carcinoid by the absence 
of neuroendocrine markers. The presence of cellular pleo-
morphism, increased mitotic activity and necroses helps 
to distinguish MD-NEC from WD-NEC.

Differentiation from thyroid medullary carcinoma 
may be difficult, especially when dealing with cervical 
metastases, as tumour cells in both medullary carcino-
ma and MD-NEC express calcitonin by immunohisto-
chemistry. The most important distinguishing feature 
is the different locations of the primary tumours. Addi-
tional useful information may be obtained by measur-
ing the serum level of CEA, which is elevated in meta-
static medullary carcinoma of the thyroid, and normal 
in MD-NEC [19]. The elevated serum level of calcitonin 
should not be considered as a reliable feature of medul-
lary carcinoma, as it has been reported in patients with 
MD-NEC [92, 338].

Moderately differentiated NEC is an aggressive, po-
tentially lethal tumour. Lymph node metastases have 
been reported in 43% of patients, cutaneous metastases 
in 22% and distant metastases in 44% of patients, mostly 
to the lungs, liver and bones [97, 234, 388].

Surgery is the treatment of choice. Neck dissection 
is also advised because of the high incidence of cervi-
cal lymph node metastases. Radiation and chemothera-
py have not been effective [248]. The 5- and 10-year sur-
vival rates are 48 and 30% respectively [388].

7.7.3.3 Poorly Differentiated 
Neuroendocrine Carcinoma
(Small Cell Carcinoma)

ICD-O:8041/3
Poorly differentiated   neuroendocrine carcinoma is the 
least differentiated and the most aggressive type of NEC. 
It is rare, accounting for less than 0.5% of all laryngeal 
carcinomas. Approximately 160 cases have been de-
scribed in the literature [106, 244].

Fig. 7.13. Moderately diff erentiated neuroendocrine carcinoma 
of the larynx. a Islands of closely packed small cells with hyper-

a b

chromatic nuclei beneath the surface squamous cell epithelium. b 
Immunohistochemical expression of CD56 in tumour cells
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Poorly differentiated NEC arises most often in the 
supraglottis, but it also occurs in other parts of the lar-
ynx. It affects men more frequently than women, mostly 
between 50 and 70 years of age; most patients are heavy 
smokers. The most common presenting symptoms are 
hoarseness and dysphagia, frequently associated with 
painless enlarged cervical lymph nodes due to metasta-
ses. It may be associated with a paraneoplastic syndrome 
[108, 244].

Grossly, PD-NECs are submucosal nodular or polyp-
oid masses, frequently ulcerated and cannot be distin-
guished from other laryngeal carcinomas.

Microscopically, laryngeal PD-NECs are identical 
to their pulmonary counterparts [243]. They are com-
posed of closely packed small cells with hyperchromatic 
round, oval or spindle nuclei and very scant cytoplasm. 
Necroses, mitoses, as well as vascular and perineural in-
vasion are frequently present. PD-NEC can also be com-
posed of slightly larger cells with more cytoplasm. The 
mucosa is often ulcerated, but there is no carcinoma in 
situ or significant atypia.

Immunohistochemically, the tumour cells variably 
express cytokeratins and neuroendocrine markers, such 
as synaptophysin, neuron-specific enolase, chromo-
granin, S-100 protein and CD56.

By electron microscopy, sparse neurosecretory gran-
ules are occasionally found, but they may be absent.

In the differential diagnosis, the possibility of a me-
tastasis from the lung must be excluded. PD-NEC must 
also not be confused with the basaloid squamous car-
cinoma, malignant lymphoma, and malignant mela-
noma. Basaloid squamous carcinoma is composed of 
larger cells, contains areas of squamous differentia-
tion, tends to stain for high molecular-weight cytoker-
atins, and is frequently associated with atypia of the 
overlying squamous epithelium. Malignant lympho-
mas characteristically express leukocyte common an-
tigen and B- or T-cell markers, which are absent in PD-
NEC. Malignant melanoma occasionally consists of 
small undifferentiated cells, thus resembling PD-NEC, 
but, in contrast to PD-NEC, it typically expresses S-100 
protein, melan A and/or HMB45.

The clinical course is aggressive, characterised by 
early metastases to the regional lymph nodes and dis-
tant sites, especially to the lungs, bones and liver. In con-
trast to lung PD-NEC, laryngeal PD-NEC does not fre-
quently metastasise to the brain.

Radiation with chemotherapy is the treatment of 
choice. Surgical therapy is not indicated because most 
patients have disseminated disease at presentation. The 
prognosis is poor, and the 2- and 5-year survival rates 
are 16 and 5% respectively [114, 135].

7.7.4 Adenocarcinoma

In spite of rather prominent salivary gland tissue in the 
supraglottic and subglottic larynx, laryngeal adeno-
carcinoma is rare, accounting for 1% of all laryngeal 
neoplasms [3, 25, 347]. The majority of laryngeal ad-
enocarcinomas are of the salivary gland type. The most 
common types are adenoid cystic carcinoma and muco-
epidermoid carcinoma. Rare examples of other types of 
  adenocarcinoma have been also described in the larynx, 
such as acinic cell carcinoma [306], clear cell carcinoma 
[262], malignant myoepithelioma [168], epithelial-myo-
epithelial carcinoma [240], salivary duct carcinoma 
[109], etc.

The aetiology is unknown, although exposure to as-
bestos or lead, alcohol abuse, viral infections, ionising 
radiation and genetic risk factors have been implicated 
as possible aetiologic factors [221].

7.7.4.1 Adenoid Cystic Carcinoma

ICD-O:8200/3
In contrast to other laryngeal carcinomas,   adenoid 
cystic carcinoma (ACC) occurs at a younger age, with 
no gender predominance, and is more common in the 
subglottis [348]. Symptoms are similar to those of other 
tumours in the same localisation. In addition, pain is 
frequently present, probably because of the tendency of 
ACC towards perineural invasion.

Macroscopically, the tumour usually grows as a sub-
mucosal mass, covered by normal mucosa.

The microscopic features of laryngeal ACC are the 
same as in other locations.

Laryngeal ACC is characterised by a slowly progres-
sive course, with a high incidence of local recurrence, 
long survival and a low cure rate. ACC has a tenden-
cy towards haematogenic spread, mostly to the lungs 
and less frequently to the bones, liver and other organs 
[86, 348]. It does not usually metastasise to the region-
al lymph nodes.

The treatment of choice is complete surgical excision. 
The 5-year survival rate is 30% [221, 347].

7.7.4.2 Mucoepidermoid Carcinoma

ICD-O:8430/3
  Mucoepidermoid carcinoma (MEC) occurs at all ages, 
even in childhood, but it usually presents in the 6th and 
7th decades, predominantly in males. The majority oc-
curs in the supraglottis, but it has also been described in 
the glottis and subglottis, as well as in the hypopharynx 
[221, 335]. The clinical picture correlates with the locali-
sation and size of the tumour.
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Macroscopically, they mostly present as submucosal 
masses [335].

Microscopically, they are similar to MEC in other 
sites, and are classified as low-, intermediate-, and high-
grade MEC (see Chap. 5).

The behaviour is unpredictable, and is related to the 
grade and stage of the disease. The best treatment is 
complete surgical excision. Radiotherapy has been re-
ported to be successful in a limited number of patients 
[335]. Neck dissection may be necessary, as 50% of pa-
tients with MEC have metastases in the regional lymph 
nodes. The 5-year survival is 90–100% for low-grade 
MEC, and 50% for high-grade MEC [115].

7.7.5 Sarcomas

Sarcomas of the larynx are uncommon, accounting for 
1–2% of all laryngeal neoplasms. Among them, chon-
drosarcoma is the most frequent type, comprising 75% 
of all laryngeal sarcomas [209].

7.7.5.1 Chondrosarcoma

ICD-O:9220/3
  Chondrosarcoma (CS) is the most common non-epithe-
lial neoplasm in the larynx. It appears that laryngeal CS 
behaves less aggressively than its counterpart in the rest 
of the body. The majority of laryngeal CS are low grade 
CS [209, 360].

Laryngeal CS affects men more frequently than wom-
en, mostly in the 7th decade [209]. It usually presents 
with hoarseness; other symptoms include dyspnoea, 

dysphonia, a cough, a neck mass, airway obstruction 
and pain [209, 360]. The symptoms are frequently pres-
ent for a long time before the diagnosis is established.

Chondrosarcoma arises predominantly in the cricoid 
cartilage, especially at the inner posterior plate; it can 
also arise in the thyroid and arytenoid cartilages. It very 
rarely arises in the epiglottis [209, 360].

The aetiology is unknown, although disordered ossi-
fication of the laryngeal cartilages and ischaemic chang-
es in a chondroma have been suggested as possible pre-
disposing risk factors [360]. Other possible risk factors 
include previous radiation exposure [134] and Teflon in-
jection [147].

Grossly, CS is characteristically a lobulated, submu-
cosal mass covered by normal mucosa; on its cut surface 
it is glassy, firm white or grey (Fig. 7.14a) . Radiograph-
ic findings are characteristic showing coarse or stip-
pled calcifications [360, 377]. Microscopically, larynge-
al CS is indistinguishable from CS of bone origin else-
where in the body, and is graded according to the his-
tologic criteria proposed by Evans and co-workers [99] 
for CS of the bones. Low-grade CS (grade I) has slightly 
increased cellularity, binucleation in the lacunar spac-
es, slight nuclear pleomorphism, and hyperchromasia 
(Fig. 7.14b) . High-grade CS (grade III) has remarkable 
cellularity, multinucleation in the lacunar spaces, nu-
clear pleomorphism, nuclear hyperchromasia, necrosis 
and mitotic activity, whereas the intermediate grade CS 
(grade II) has medium cellularity and less nuclear pleo-
morphism [128].

The vast majority of laryngeal CS are of low- or inter-
mediate grade. High-grade CS are considered to be rare; 
in a large series of 111 laryngeal CS, only 6 (6%) were of 
a high grade [360]. Dedifferentiated (mesenchymal) CS 

Fig. 7.14. Chondrosarcoma of the cricoid cartilage of the larynx. 
a Typical macroscopic appearance of the tumour located in the 
cricoid cartilage: cut section reveals a glistening, lobulated, glassy 

tumour. b Microscopically, there is slightly increased cellularity, 
binucleation in the lacunar spaces, mild nuclear pleomorphism 
and hyperchromasia

a b
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characterised by the presence of both well-differentiated 
CS and a high-grade non-cartilaginous sarcoma is even 
rarer [46, 128, 259, 360].

Immunohistochemically, CS expresses S-100 protein 
and vimentin [46].

Differential diagnosis includes chondroma and chon-
drometaplasia. Differentiation between low-grade CS 
and chondroma can be extremely difficult, and is only 
possible with adequate tumour sampling. Chondromas 
are considered to be exceedingly rare in the larynx; they 
are smaller than CS and less cellular, with less pleomor-
phism, lacking mitoses and necrosis.

The treatment of choice is conservative surgery [46, 
182, 209]. Total laryngectomy should be avoided as long 
as possible, even in recurrent CS. Radiation therapy is 
generally regarded as ineffective though a few cases with 
a favourable response to radiation have been reported 
[141].

The prognosis is favourable. CS is characterised by 
a slowly progressive growth, with frequent recurrences 
(18–40%) that are related to incomplete surgical exci-
sion and/or higher tumour grade [360]. Metastases from 
laryngeal CS are unusual and are reported in approx-
imately 10% of patients, most commonly to the lungs 
and lymph nodes [259, 360]. The 5- and 10-year survival 
rates are 90 and 80.9% respectively.

7.7.5.2 Other Sarcomas

Rare examples of other     sarcomas have been described in 
the larynx and hypopharynx, such as liposarcoma [136], 
osteosarcoma [220, 256, 332], angiosarcoma [214], syno-
vial sarcoma [34], malignant fibrous histiocytoma [143], 
Kaposi’s sarcoma [246, 325], leiomyosarcoma [202, 297], 
etc.

The aetiology of laryngeal sarcomas is unknown, al-
though exposure to radiation [284] has been implicat-
ed as a possible aetiologic factor for osteosarcoma [332] 
and malignant fibrous histiocytoma [143], and infection 
with HIV for Kaposi’s sarcoma [246, 325].

7.7.6 Other Malignant Neoplasms

The larynx may be rarely involved in disseminated 
systemic   lymphoma or leukaemia [163]. It can also be 
the primary site of a haematopoietic or lymphoid neo-
plasm. Extramedullary   plasmacytoma seems to be the 
most common primary lymphoid neoplasm of the lar-
ynx. Various types of non-Hodgkin’s lymphoma of B-
cell type and T-cell type have also been reported in the 
larynx, as well as rare cases of granulocytic sarcoma and 
mast cell sarcoma [163].

7.7.6.1 Malignant Lymphoma

Primary non-Hodgkin’s lymphoma (NHL) of the larynx 
is rare, accounting for less than 1% of all laryngeal neo-
plasms [8] and approximately 1% of all primary extra-
nodal lymphomas [389]. By definition, the bulk of the 
disease should occur in the larynx [389]. About 65 cases 
have been reported in the English-language literature [8, 
55, 70, 249].

The majority of laryngeal NHL are of B-cell type, es-
pecially diffuse large B-cell lymphoma, and extranodal 
marginal lymphoma of the MALT type. Rare cases of T-
cell NHL have been reported, such as NK/T cell lympho-
ma of the nasal type, and peripheral T-cell lymphoma 
[389]. All regions of the larynx may be involved, with 
the exception of the extranodal marginal lymphoma of 
the MALT type, which has been described in the supra-
glottis only [70, 199], presumably because mucosa-asso-
ciated lymphoid tissue has been found mostly in the su-
praglottic region [199].

They present mostly at stage I or II and are limited 
to the larynx, with or without regional lymph node in-
volvement. The most common symptoms are hoarse-
ness, foreign body sensation, and airway obstruction.

The prognosis is favourable. Laryngeal NHL should 
be treated according to the histologic type of NHL. It 
usually responds well to radiation therapy. Systemic 
chemotherapy is indicated for recurrent or disseminat-
ed disease [8].

7.7.6.2 Extraosseous 
(Extramedullary) Plasmacytoma

ICD-O:9734/3
Extraosseous plasmacytoma is a clonal proliferation of 
plasma cells forming a tumour at an extraosseous and 
extramedullary site. By definition, there is no evidence 
of plasma cell myeloma on bone marrow examination 
or by radiography [142]. The malignant plasma cells 
express monotypic cytoplasmic immunoglobulins, and 
plasma cell-associated antigens, with an absence of im-
mature B-cell antigens [142, 389].

The majority of extraosseous plasmacytomas occur 
in the upper respiratory tract; among them, the larynx 
is involved in only 6–18%. An incidence of 1–5 plasma-
cytomas in 1,000 laryngeal tumours has been reported 
[269].

Laryngeal plasmacytoma is more frequent in males, 
with a mean age of 60 years. The epiglottis is the most 
common site of involvement, followed by the vocal 
cords, false cords, ventricles and the subglottis [183, 269, 
270, 303, 378]. It generally presents as a solitary, submu-
cosal lesion, or as a polypoid lesion. It may occasionally 
involve multiple sites in the larynx [269, 303].
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Histologically, the tumour consists of sheets of plas-
ma cells that vary in differentiation from well- to poor-
ly differentiated. They may contain Russell bodies or 
grape-like inclusions of retained immunoglobulin (Mott 
cells), which are also found in reactive plasma cells and 
do not help in establishing the diagnosis of plasmacy-
toma [142].

Well-differentiated plasmacytoma cannot be distin-
guished morphologically from reactive (polyclonal) pro-
liferation of plasma cells. Therefore, the monoclonality 
of plasma cells must be proven, which is best achieved by 
demonstrating the cytoplasmic immunoglobulin heavy 
and/or light chain restriction. Besides immunohisto-
chemistry, non-isotopic paraffin section in situ hybridi-
sation is useful in the assessment of clonality for kappa 
or lambda light chain mRNA [389].

Poorly differentiated plasmacytoma must be differ-
entiated from other lymphoid neoplasms and from other 
malignant tumours, such as malignant melanoma and 
carcinoma. This is achieved by appropriate immunohis-
tochemical analysis; plasmacytoma, in contrast to lym-
phoma, does not express CD45 and immature B- and 
T-cell markers [351]. It also does not express antigens 
characteristic of malignant melanoma (i.e. S-100 pro-
tein, HMB-45 and melan-A), carcinoma (cytokeratins) 
and neuroendocrine neoplasms (i.e. synaptophysin, 
chromogranin).

Plasmacytoma is radiosensitive and complete eradi-
cation by radiation and/or surgery is potentially cura-
tive [183, 269, 270, 303, 378]. The prognosis is favour-
able, although the development of a plasma cell myelo-
ma may occur in 15% of patients with extraosseous plas-
macytoma [142].

7.7.6.3 Primary Mucosal Melanoma

ICD-O:8720/3
Primary malignant   melanoma (MM) of the larynx is ex-
tremely rare; less than 60 cases have been described in 
the literature. They represent 3.6 to 7.4% of all mucosal 
melanomas of the head and neck [6, 185, 212, 379].

Primary laryngeal MM is more common in men, 
mostly in the 6th and 7th decades. It occurs primarily 
in the supraglottic region and less often in the glottic re-
gion, but it has not yet been described in the subglottis. 
The symptoms vary according to the site of involvement 
and generally occur over a short period of time [379].

Macroscopically, it may present as a polypoid, exo-
phytic, nodular, sessile, or pedunculated lesion, with or 
without surface ulceration, varying in colour from black 
or brown, to tan-grey or white.

Microscopically, primary laryngeal MM is indistin-
guishable from MM of the skin and other mucous mem-
branes. It may be composed of epithelioid cells, spindle 
cells, or both. Nuclear and cellular pleomorphism, nu-

clear pseudoinclusions, mitoses and necroses are usual-
ly prominent.

The diagnosis is based on histological examination, 
together with special stainings for melanin, such as Fon-
tana-Masson, and immunohistochemistry.

The differential diagnosis must always include the 
possibility of a metastatic MM because in the larynx, 
metastatic MM is considerably more common than pri-
mary MM [153]. Histologic features that favour the di-
agnosis of primary MM are junctional activity and/or 
an in situ component. However, as normal melanocytes 
are also normally present in the subepithelial compart-
ment, junctional changes are not required for the diag-
nosis of primary MM [379].

Apart from metastatic MM, the differential diagno-
sis includes carcinoma (especially spindle cell carcino-
ma), sarcoma and lymphoma. Positive staining for well-
known MM markers, such as S-100 protein, HMB-45, 
melan-A and vimentin, and negative staining for CD45, 
B- and T-cell markers, as well as markers of epithelial 
differentiation (cytokeratins, epithelial membrane anti-
gen) is diagnostic for MM.

The treatment of choice is complete surgical excision. 
The prognosis of primary laryngeal MM is poor, simi-
lar to primary mucosal malignant melanoma in gener-
al, with an average survival of less than 3.5 years [260, 
379].

7.7.6.4 Metastases to the Larynx

  Metastases to the larynx from distant primary tu-
mours are uncommon, accounting for less than 0.5% 
of all laryngeal neoplasms. Metastases to the hypo-
pharynx and trachea are even less common. The most 
common source is malignant melanoma (Fig. 7.15), 
followed by renal cell carcinoma. Other tumours with 
proven laryngeal metastases include cancer of the 
breast, lung, prostate, colon, stomach and ovary [24, 
74, 105, 154, 267, 296]. The rare occurrence of metas-
tases to the larynx seems to be related to the termi-
nal location of this organ in the lymphatic and vascu-
lar circulation.

Laryngeal metastases are most commonly located in 
the supraglottic and subglottic regions, presumably due 
to their rich vascular supply [24, 133]. They can be di-
vided into those located in the soft tissue (metastases 
from melanoma and renal cell carcinoma) and those lo-
cated primarily in the marrow spaces of the ossified la-
ryngeal cartilage (metastases from breast, prostate, and 
lung cancer).

The signs and symptoms of metastatic laryngeal tu-
mours do not differ from those of other laryngeal tu-
mours and vary according to the site of involvement. 
Haemoptysis may be present, especially in highly vascu-
larised metastatic renal cell carcinoma.
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The prognosis for patients with laryngeal metastases 
is generally poor as laryngeal involvement is usually a 
sign of dissemination in the terminal stage of the disease. 
In such patients, only palliative treatment is advised; la-
ser endoscopic resection has been reported to be an ex-
cellent tool for relieving airway obstruction [267]. How-
ever, cases of isolated laryngeal metastases have been de-
scribed, in which local excision and/or radiation therapy 
was associated with prolonged survival [74, 105].
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8.1.2 Anatomy

The anatomy of the ear may be considered by reference 
to its functions in hearing and balance (Fig. 8.1).

The pinna and external canal conduct sound waves 
in the air to the tympanic membrane, which transmits 
them by very delicate vibrations. The middle ear en-
hances this sound energy transmission by conveying vi-
brations from the larger area of the tympanic membrane 
through the ossicular chain (malleus, incus and stapes) 
to the much smaller area of the footplate of the stapes, 
which lies in the oval window of the vestibule in contact 
with the perilymph. In this way vibrations representing 
sound are conducted to the fluids of the inner ear. The 
air space of the middle ear cavity is magnified by the 
mastoid air cells, which are complex expansions into the 
mastoid bone. There is a connection of the middle ear 
space with the nasopharynx and so with the external air 
through the Eustachian tube, by which air pressure can 
be adjusted.

From the vestibular perilymph, vibrations derived 
from sound waves pass directly via the scala vestibuli 
into the spirally coiled perilymphatic spaces of the co-
chlea, where it forms an upper compartment ascending 
from the vestibule and oval window. A lower compart-
ment, the scala tympani, descends spirally to the round 
window membrane, a connective tissue disc separating 
the perilymph compartment from the middle ear. Be-
tween the scalae vestibuli and tympani there is an en-
dolymph-containing coiled middle compartment, the 
cochlear duct (scala media), which houses the senso-

8.1 Summary of Embryology,
Anatomy and Histology

8.1.1 Embryology

The ear is not a single organ, but two, being the periph-
eral receptor site both for stimuli derived from sound 
waves and for changes in posture. The structures sub-
serving both of those functions are developed from an 
invagination of the ectoderm early in embryonic life 
– the otocyst – to produce the epithelia of the membra-
nous labyrinth of the inner ear. Superimposed upon, 
and developing slightly later, the first and second bran-
chial arch systems provide structures that augment the 
hearing function. The endodermal component of the 
first branchial system, the branchial pouch, gives rise 
to the Eustachian tube and middle ear epithelia and the 
corresponding ectodermal outgrowth, the first bran-
chial cleft, to the external ear epidermis. The connective 
tissue part of the local branchial cranial (auditory ves-
tibular) nerve outflow from the central nervous system, 
both its vestibular and cochlear branches, grows to link 
up with the sensory epithelia lining the otocyst-derived 
cochlear and vestibular endolymph-containing cavities; 
there is recent evidence that terminal ganglion cells, e.g. 
spiral ganglion cells, may also be otocyst-derived. Car-
tilaginous, bony and muscular configurations of the ear 
are developed from the mesenchyme surrounding these 
early epithelia. The seventh cranial (facial) nerve devel-
ops in close relation to the structures of the ear for much 
of its course.

Tympanic
membrane

Fig. 8.1. Anatomical diagram of the 
ear. Reproduced from Michaels and 
Hellquist [68]
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ry organ of sound reception, the organ of Corti. Waves 
of vibration are conveyed from the perilymph to the 
walls of the scala media, from which, through the en-
dolymph, they affect the sensory cells of the organ of 
Corti.

The cochlear duct communicates with the vestibu-
lar endolymph-containing sacs through two fine ca-
nals so that the endolymphatic system of the cochlea 
and vestibule is continuous, like the perilymphatic 
one. Gravitational acceleration of the head is detected 
in a sensory organ arranged within endolymph-con-
taining sacs in the vestibule (the utricle and saccule), 
and angular acceleration is detected within tubes em-
anating in three dimensions from the utricle (lateral, 
posterior and superior semicircular canals). The sen-
sory cells are located as a thickened portion of epi-
thelium, the macula, in the saccule and utricle and a 
raised prominence of epithelium, the crista, in expan-
sions of each semicircular canal, the ampullae. The 
vestibular aqueduct contains the endolymphatic duct 
and sac, which constitute a blind offshoot of the en-
dolymphatic system, probably functioning to absorb 
endolymph. The cochlear aqueduct is a communica-
tion between the cerebrospinal f luid in the subarach-
noid space to the perilymph of the scala tympani near 
the round window. Cochlea, vestibule and semicircu-
lar canals are surrounded by very dense bone, the otic 
capsule.

The cochlear and vestibular sensory structures 
are supplied by a double nerve, the audiovestibular 
nerve or eighth cranial nerve, which enters the tem-
poral bone through the internal auditory meatus. The 
facial nerve or seventh cranial nerve, enters the tem-
poral bone through the same canal, and after a right-
angled bend in the genu, where the geniculate gangli-
on is located, reaches the posterior wall of the middle 
ear, from which it passes down through the mastoid to 
emerge in the region of the parotid salivary gland, af-
ter which it provides motor nerve supply for the mus-
cles of the face.

8.1.3 Histology

The ear and temporal bone are composed of many dif-
ferent tissues, the normal histology of which is best con-
sidered when describing the pathologic appearances of 
these parts.

8.2 External Ear 
and Auditory Canal

8.2.1 Inflammatory 
and Metabolic Lesions

8.2.1.1 Diffuse External Otitis

This is a common condition, most frequently associ-
ated with Pseudomonas aeruginosa infection, but local 
trauma is also an important causative factor. Histologi-
cal features include acute inflammation of the dermis, 
together with acanthosis and hyperkeratosis of the epi-
dermis.

8.2.1.2 Perichondritis

  Perichondritis most commonly affects the pinna, where 
it may follow surgical trauma. As in the diffuse acute in-
flammation of the ear canal, Pseudomonas aeruginosa is 
the most common infecting organism. Pus accumulates 
between the perichondrium and cartilage of the pinna. 
This may interfere with the blood supply of the cartilage 
and so lead to its necrosis.

8.2.1.3 Malignant Otitis Externa

Malignant   otitis externa was first described as a severe 
infection of the external auditory canal [16]. It usually 
(but not always [101]) affects elderly diabetics, resulting 
in unremitting pain, purulent discharge and invasion of 
cartilage, nerve, bone and adjacent soft tissue. The caus-
ative agent is usually Pseudomonas aeruginosa, but other 
organisms including fungi have been incriminated. The 
condition frequently goes on to ninth, tenth, eleventh 
and twelfth cranial nerve palsies and meningitis and 
death may result.

Histopathological changes in the temporal bones of 
two patients who had been diagnosed clinically as hav-
ing malignant otitis externa and were thought to have 
died of this condition [123] were those of severe otitis 
media and osteomyelitis of the jugular foramen second-
ary to it. It seems likely that the manifestations of ma-
lignant otitis media are due to the spread of inflamma-
tion from the tympanic cavity and mastoid air spaces to 
the petrous apex through bone marrow spaces by a pro-
cess of osteomyelitis [85]. In recent years several patients 
with AIDS have been reported to have malignant otitis 
externa, and in one of them the presence of acute osteo-
myelitis of the skull base in addition supported the con-
cept of osteomyelitis as the pathologic basis for malig-
nant otitis externa put forward above [121].
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8.2.1.4 Relapsing Polychondritis

  Relapsing polychondritis is a rare disease of unknown 
aetiology characterised by recurring bouts of inflam-
mation affecting cartilaginous structures and the eye. 
Although the cartilage of the external ear is most fre-
quently involved and that of the nose next in frequency, 
it is the inflammation with destruction of the cartilages 
of the respiratory tract, particularly those of the larynx, 
which threatens life, and in most cases where death has 
resulted from the condition it is from respiratory ob-
struction due to such cartilage damage.

The cartilage of the pinna, is recurrently acutely in-
flamed and this leads eventually to a cobblestone ap-
pearance resembling boxer’s ear. Inflammation of the 
nasal septum leads to a sinking of this structure, pro-
ducing a “saddle nose” appearance. Involvement of la-
ryngeal and tracheal cartilages may lead to respirato-
ry difficulty. Rib cartilages may be swollen and tender. 
Episcleritis or scleritis, iritis, conjunctivitis or keratitis 
may also be found in relapsing polychondritis. Heart le-
sions are characteristically aortic, showing signs of re-
gurgitation. The histology of this affliction is dealt with 
in Chap. 7.

8.2.1.5 Gout

  Gout is manifested both as an acute arthritis that is re-
lated to deposits of urates in the joint capsule, most fre-
quently in the big toe joint, and as tophi in non-articu-
lar tissues. The external ear is one of the most frequent 
places for the latter and deposits may occur in the helix 
and antihelix. They may ulcerate, discharging a creamy 
white material within which needle-like crystals of so-
dium urate may be detected on microscopy. For histol-
ogy, see Chap. 7.

8.2.1.6 Ochronosis

  Ochronosis (alkaptonuria) is an inherited disease of the 
metabolism in which a step in tyrosine metabolism is 
disturbed, resulting in accumulation of homogentisic 
acid in a variety of places, but especially in the carti-
lages. The substance is colourless in the urine when 
first passed, but darkens to a black or brown polymer 
on standing. The disease is inherited as an autosomal 
recessive.

In the external ear there may be one or both of two 
manifestations: (a) dark colour of the wax; when seen 
in a child this may be the first manifestation of ochro-
nosis; (b) dark colour of the aural cartilage due to the 
binding of the homogentisic acid to the cartilage ground 
substance.

8.2.2  Pseudocystic 
and Cystic Lesions

8.2.2.1  Idiopathic Pseudocystic 
Chondromalacia

  Idiopathic pseudocystic chondromalacia occurs mainly 
in young and middle-aged adults. The gross appearance 
is one of a localised swelling of the auricular cartilage. A 
cut surface shows a well-defined cavity in the cartilage, 
which is distended with yellowish watery fluid [42]. Mi-
croscopically, the cavity shows a lining of degenerated 
cartilage on one surface (Fig. 8.2); on the other surface 
the cartilage is normal. It seems possible that the fluid is 
an exudate from undamaged perichondrial vessels that 
cannot be absorbed by the damaged perichondrial ves-
sels. The association of this lesion with severe atopic ec-
zema in four children [27] suggested that minor trauma 
from repeated rubbing of the auricle may play a part. 
Small pseudocysts of the elastic cartilage of the pinna 
may also be seen in the vicinity of inflammatory or neo-
plastic lesions of that region.

8.2.2.2 First   Branchial Cleft Cyst

A developmental origin from the first branchial cleft has 
been assumed in some fistulas, sinuses, and cysts arising 
in the periauricular and the parotid region and also in 
some fistulas arising in the neck that are located above 
a horizontal plane passing through the hyoid bone. The 
commonest of these lesions is the preauricular sinus. 
This usually shows a stratified squamous epithelial lin-
ing, but occasionally it may be of respiratory epithelium, 

Fig. 8.2. Idiopathic pseudocystic chondromalacia of the cartilage 
of the auricle. Note the cystic cavity in the cartilage lined with de-
generated cartilage that has lost its elastic tissue. Normal elastic 
tissue is present further away from the pseudocyst at the left  hand 
corner. Reproduced from Michaels and Hellquist [68]



 Ear and Temporal Bone  Chapter 8 239

deep to which the connective tissue is chronically in-
flamed. There is often elastic cartilage in the deep wall 
of the sinus. Branchial cleft cysts are more extensively 
discussed in Chap. 9.

8.2.3  Tumour-Like Lesions

8.2.3.1  Chondrodermatitis 
Nodularis Helicis

In  chondrodermatitis nodularis chronica helicis, some-
times known as Winkler’s disease, a small nodule forms 
on the auricle, usually in the superior portion of the he-
lix. Pain is always a prominent feature.

Histological examination of biopsies of such lesions 
in which the elastic cartilage underlying the skin of the 
auricle is particularly well-represented, shows ulceration 
of the skin of the auricle and complete necrosis of the tip 
of the underlying elastic cartilage of the auricle. In some 
cases a piece of extruded necrotic cartilage may be seen 
on the floor of the ulcer. The perichondrium of the elas-
tic cartilage in this region shows obstructive thickening 
of small arteries.

The helix is one of the furthest points from the source 
of the arterial blood supply of the pinna. It seems like-
ly that obstruction of small arteries of the perichondri-
um is the primary lesion leading to cartilage necrosis, 
and that the acute inflammation and epidermal ulcer-
ation are secondary to the nearby cartilage necrosis. An 
association between chondrodermatitis nodularis heli-
cis and systemic sclerosis has been described [12]. In this 
condition obstructive changes are frequently found in 
small arteries.

8.2.3.2  Keratosis Obturans 
and Cholesteatoma 
of External Canal

In   keratosis obturans the keratin produced by exfoliation 
from the skin of the tympanic membrane and external 
canal is retained on the epithelial surface and forms a 
solid plug. This enlarges and may cause circumferential 
erosion of the bony canal. Keratosis obturans is probably 
the result of a defect of the normal migratory proper-
ties of the squamous epithelium of tympanic membrane 
and adjacent ear canal that causes the accumulation of 
keratinous debris [20]. A minor degree of this process – 
keratosis of the tympanic membrane – in which deposits 
of keratin grow on the eardrum and cause tinnitus has 
also been found to be associated with absent or defective 
auditory epithelial migration [103].

A condition that has been distinguished from kera-
tosis obturans is   cholesteatoma of the external canal. In 

this lesion epidermoid tissue appears to penetrate into 
the wall of the deep external canal causing localised os-
teonecrosis and bone erosion [87].

8.2.3.3    Keratin Granuloma

A granulomatous process may result in the external ear 
canal when keratin squames become implanted into the 
deeper tissues following traumatic laceration [39]. The 
granuloma contains foreign body-type giant cells, his-
tiocytes, lymphocytes, plasma cells and flakes of kera-
tin. The latter are strongly eosinophilic and birefringent 
in polarised light. Aural polyps frequently contain such 
granulomas, but the keratin is then more likely to be de-
rived from a middle ear cholesteatoma (see below).

8.2.3.4 Angiolymphoid Hyperplasia 
with Eosinophilia 
and Kimura’s Disease

Synonyms for   angiolymphoid hyperplasia with eosino-
philia are epithelioid haemangioma, benign angioma-
tous nodules of face and scalp, atypical pyogenic granu-
loma, and several other terms. Although this entity was 
first described by Kimura, “Kimura’s disease” is now 
believed to be a different condition (see below).

Angiolymphoid hyperplasia with eosinophilia may 
occur anywhere in the skin, especially on the scalp and 
face, but there is a particular predilection for the exter-
nal auricle and external auditory meatus. It is a lesion of 
young and middle-aged of both sexes and all races.

Grossly, there are sessile or plaque-like red or red-
dish-blue lesions from 2 to 10 mm in diameter, which 
may coalesce to form large plaques that obstruct the ear 
canal. On transection the lesion is seen to be present 
in the dermis and subcutaneous tissue. Microscopical-
ly, there is a mixture of two proliferated elements in the 
dermis: blood vessels and lymphoid tissue. The blood 
vessels are mainly capillaries lined by plump, often pro-
truding (hobnailed) sometimes multilayered, endotheli-
al cells (Fig. 8.3). Occasionally an artery or vein showing 
intimal fibrous thickening is part of the vascular com-
ponent. Solid clusters of cells, which are often vacuolat-
ed, show features intermediate between endothelial cells 
and histiocytes are also observed [6]. The lymphoid tis-
sue may possess germinal centres. Eosinophils (often 
extremely numerous), mast cells and macrophages may 
also be prominent.

  Kimura’s disease is commoner in orientals, mainly 
affecting young males. It is a chronic inflammatory con-
dition of unknown aetiology. It presents as large, deep 
and often disfiguring, subcutaneous masses in the pre-
auricular, parotid and submandibular regions. Often, 
there is enlargement of regional lymph nodes. Occasion-
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ally, only lymph nodes are involved. There is a peripher-
al blood eosinophilia and raised levels of IgE.

Microscopically, the subcutaneous masses are found 
to be composed of lymphoid follicles surrounded by oe-
dematous connective tissue rich in eosinophils and con-
taining numerous thin-walled blood vessels resembling 
high endothelial venules [6]. Infiltration of the germinal 
centres with eosinophils and follicle lysis is a frequent 
finding, as is the presence of multinucleated cells. There 
is deposition of IgE on the processes of the follicular 
dendritic cells and there are also numerous mast cells, 
the latter well shown by immunostaining with IgE mAb. 
Plasma cells may also be prominent.

Diagnostic confusion between angiolymphoid hy-
perplasia with eosinophilia and Kimura’s disease is like-
ly to occur if the characteristic vascular appearances in 
angiolymphoid hyperplasia with eosinophilia have not 
been recognised and if there is very prominent lym-
phoid hyperplasia with follicle formation and marked 
tissue eosinophilia in the latter. In Kimura’s disease the 
endothelial cells in the proliferating vessels never show 
an epithelioid/histiocytoid appearance, nor is there an 
associated large vessel with intimal thickening. In an-
giolymphoid hyperplasia with eosinophilia there is nev-
er lymph node enlargement or tissue deposition of IgE.

Both epithelioid haemangioma and Kimura’s disease 
are benign entities. Recurrence is rare in the former if 
it is completely excised. It is more frequent in the latter, 
but eventually it becomes stationary. A nephrotic syn-
drome may rarely occur in Kimura’s disease.

8.2.3.5  Accessory Tragus

  Accessory tragus is a fairly common congenital mal-
formation of the external ear. In the majority of cases it 
is an isolated developmental defect not associated with 
other abnormalities. It is, however, a consistent feature 

of the oculoauriculovertebral syndrome (Goldenhar’s 
syndrome) [49]. The lesion, which may be bilateral, is 
usually situated anterior to the normal tragus. Like the 
latter, the accessory tragus is composed of elastic carti-
lage with a covering of skin. In rare cases a similar struc-
ture has been found in the neck [8] or in the suprasternal 
region [54].

8.2.3.6  Keloid

  Keloid, a common benign skin lesion, follows injury to 
the skin of the ear, often after piercing the earlobes for 
wearing an ear-ring. It is particularly frequent in black 
people. Grossly, there is a lobulated swelling covered in 
normal skin. Microscopically, the dermis is enlarged by 
deposits of eosinophilic, poorly cellular collagen.

8.2.4  Benign Neoplasms

External ear neoplasms derived from ceruminal glands 
are very uncommon. Only the adenoma can usually be 
categorised with certainty as being derived specifically 
from ceruminous glands, since its component acini dis-
play an apocrine secretory structure. Syringocystadeno-
ma papilliferum and adenoid cystic carcinoma arising 
in this region can sometimes appear to be developing 
from ceruminous glands.

8.2.4.1  Adenoma of Ceruminal Glands

ICD-O:8420/0
Adenomas are unusual neoplasms that present with a 
blockage of the lateral part of the external auditory me-
atus, often associated with deafness and discharge. An 
important part of the clinical investigation of all glan-
dular neoplasms of the ear canal is exclusion of an origin 
in the parotid gland.

Gross appearances are those of a superficial grey 
mass up to 4 cm in diameter, which is covered in skin. 
Microscopically this neoplasm lacks a definite capsule. 
It is composed of regular glands often with intralumi-
nal projections (Fig. 8.4). The glandular epithelium is 
bilayered, the outer layer being myoepithelial, but this 
may not be obvious in all parts of the neoplasm. The 
glands are often arranged in groups surrounded by fi-
brous tissue. In some   ceruminomas, acid-fast f luores-
cent pigment may be found in the tumour cells that is 
similar to that found in normal ceruminal glands [15, 
125].

  Adenoma of ceruminal glands is a benign neoplasm. 
Recurrence should not be expected if it is carefully ex-
cised.

Fig. 8.3. Epithelioid haemangioma showing “hobnailed” endo-
thelium of the capillary on the left  and lymphocytic infi ltration
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8.2.4.2  Pleomorphic Adenoma 
of Ceruminal Glands

ICD-O:8940/0
A benign neoplasm of the skin with a structure simi-
lar to that of  pleomorphic  adenoma of salivary glands is 
also occasionally seen in the external auditory meatus. 
Cartilage, myoepithelial and adenomatous structures 
are features of this neoplasm.

8.2.4.3  Syringocystadenoma 
Papilliferum 
of Ceruminal Glands

ICD-O:8406/0
  Syringocystadenoma papilliferum is seen in children or 
young adults usually on the scalp or face. Occasionally 
it occurs in the ear canal. The histological appearance 
of the neoplasm is that of an invagination from the sur-
face epithelium forming a cyst-like structure. Projecting 
into the lumen are papillae lined with bilayered glandu-
lar epithelium, which may show decapitation secretion 
typical of apocrine (ceruminal) glands.

8.2.4.4  Bony Lesions

Because of the difficulty of classifying a solitary benign 
neoplasm composed of woven bone and fibrous tissue 
into one or other of the classical groups – monostotic 
fibrous dysplasia or   ossifying fibroma – the designa-
tion benign fibro-osseous lesion (fibrous dysplasia) may 
be used in most circumstances without loss of accuracy. 
Lesions of this type are found in the temporal bone often 
presenting deep to the external ear [65, 80]. On other 
sides, this lumping is less appropriate, as discussed in 
Chap. 4.

The main clinical features are progressive loss of 
hearing, conductive in most, sensorineural, which can 
be profound, in some and enlargement of the temporal 
bone with progressive bony occlusion of the external au-
ditory meatus. Facial nerve palsy is present in some pa-
tients due to involvement of the facial nerve by the path-
ological process.

The gross appearance of benign fibro-osseous le-
sions is one of yellowish-white resilient tissue, which 
occasionally includes small cysts filled with an amber-
coloured fluid. The transition to normal bone is sharp. 
Microscopically, irregular trabeculae of woven bone are 
embedded in a connective tissue stroma. The constric-
tion of the ear canal may cause an epidermoid cyst later-
al to the tympanic membrane, referred to in some publi-
cations as “cholesteatoma” [65].

Although fibrous dysplasia has been on rare occa-
sions associated with malignant disease such as osteo-
genic sarcoma, fibrosarcoma, chondrosarcoma and gi-
ant cell tumour, the temporal bone is not one of the sites 
where this change has been described.

Osteoma and exostosis are two types of benign bony 
enlargement of the deeper bony portion of the external 
auditory canal.   Osteoma is a spherical mass arising from 
the region of the tympanosquamous or tympanomas-
toid suture line by a distinct bony pedicle. Symptoms are 
usually those of ear canal obstruction. Microscopically, 
the osteoma is composed of lamellar bone and may show 
outer cortical and inner cancellous trabeculated areas, 
the latter with marrow spaces. There may be a thin layer 
of woven bone on the surfaces of the lamellar bone. The 
osteoma is covered in the normal squamous epithelium 
of the ear canal (Fig. 8.5).

  Exostosis is a broad-based lesion, which is often bi-
lateral and symmetrical. It is usually situated deeper 
in the ear canal than osteomas. In the bony portion 
of the normal external auditory meatus there are no 
adnexal structures, and the subcutaneous tissue and 

Fig. 8.4. Ceruminoma of the external canal. Note peg-like pro-
trusions into the lumina, indicating apocrine secretion. Repro-
duced from Michaels and Hellquist [68]

Fig. 8.5. Osteoma of the deep external canal. Reproduced from 
Michaels and Hellquist [68]
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periosteum merge to form a thin layer. The distance 
between the epidermal surface and underlying bone is 
consequently small. This explains the propensity to-
wards exostoses of the tympanic bone to develop in 
this region in those who swim frequently in cold wa-
ter. It seems likely that the water, after dribbling into 
the deep external auditory canal, exerts a cooling ef-
fect on the bone surface and stimulates it to produce 
new bone. Unlike osteoma (Fig. 8.5) the bone forma-
tions of exostosis are said not to possess any marrow 
spaces (Fig. 8.6).

Osteoma and exostosis are often associated with in-
fection of the external canal on their tympanic mem-
brane side and surgical removal may be required to en-
hance drainage as well as to relieve the conductive hear-
ing loss.

Five cases of a benign circumscribed bony lesion of 
the external auditory canal distinct from exostosis and 
osteoma have recently been described [91]. They all 
showed a hard, round, unilateral, skin-covered mass oc-
cluding the superficial external auditory canal with no 
relationship to the cartilaginous tissue or to the bony 
structure surrounding that canal. Histologically, the 
lesion displayed an osteoma-like bone formation with 
sparse osteoblastic areas; mature lamellar bone was ob-
served some cases, and also bone marrow containing 
adipose tissue and hematopoietic remnants. The bone 
showed irregular trabeculae, bordered by osteoid osteo-
blasts.

8.2.5  Malignant Neoplasms

8.2.5.1  Adenocarcinoma 
of Ceruminal Glands

ICD-O:8420/3
  Adenocarcinoma of ceruminal glands is a rare neoplasm 
presenting in the superficial part of the external ear ca-
nal. There is always local infiltration. The neoplasm 
possesses a glandular structure with evidence of apo-
crine differentiation, but the glands show loss of a myo-
epithelial layer and the cells are markedly atypical with 
increased mitotic activity. Recurrence is to be expected 
following surgical removal. Death due to involvement of 
local vital structures has been reported. Rare examples 
of low-grade adenocarcinoma of ceruminal glands have 
been documented.

8.2.5.2    Adenoid Cystic Carcinoma 
of Ceruminal Glands

ICD-O:8200/3
This malignant neoplasm has the gross and microscopic 
features of the corresponding major or minor salivary 
gland neoplasm, including its tendency to invade along 
nerve sheaths. Relentless though often delayed recur-
rence and eventual bloodstream metastasis, particularly 
to the lungs, are likewise features of this cancer.

8.2.5.3  Basal Cell Carcinoma

ICD-O:8090/3
The great majority of malignant epithelial neoplasms 
of the pinna are   basal cell carcinomas, a small number 
only being squamous cell carcinomas. The few basal cell 
carcinomas that occur in the ear canal arise near the ex-
ternal opening. Their preference for the exposed part of 
the external ear is in keeping with the accepted view that 
sunlight is in most cases the causal factor in skin insuf-
ficiently protected by melanin pigment.

The gross appearance of basal cell carcinoma is usu-
ally one of a pearly wax-like nodule that eventually ul-
cerates. Twenty-five per cent of basal cell carcinomas of 
the pinna are of the morphea type (see below). The im-
portance of this variety is that although the edge of the 
tumour tends to infiltrate subcutaneously, this cannot 
be recognised clinically or on gross pathological exam-
ination. The classical and most frequent form of bas-
al cell carcinoma is composed of solid masses of cells, 
which are seen to be arising from the basal layers of the 
epidermis or the outer layers of the hair follicles. The 
cells are uniform with basophilic nuclei and little cy-

Fig. 8.6. Exostosis of the deep external canal. Note thin epider-
mal layer on the exostosis and canal skin and their proximity to 
the bone. Reproduced from Michaels and Hellquist [68]
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toplasm. At the periphery of the neoplastic lobules the 
cells tend to be palisaded. Mitoses are frequent as are al-
veolar or cystic spaces. Squamous cell differentiation is 
also common.

The splitting up of cell groups by much hyaline fi-
brous tissue, so that the carcinoma appears compressed 
into thin strands, is referred to as the morphea type of 
basal cell carcinoma (Fig. 8.7). The suggestion that tu-
mours with this histology have a worse outlook is prob-
ably related to their tendency towards insidious infil-
tration (see above). There is otherwise no convincing 
evidence of the relationship of a particular histologi-
cal appearance to prognosis in basal cell carcinoma. 
However, when immunohistochemical assessment for 
Ki-67 antigen (MIB1 in paraffin sections), a prolifera-
tion-associated antigen, is performed on basal cell car-
cinomas, those tumours that recur have been shown to 
possess a higher proportion of cells positive for that an-
tigen than those that do not [40]. The degree of tumour 
angiogenesis is another histologic factor that shows 
promise in judging the prognosis of basal cell carcino-
ma [107].

This is not an aggressive neoplasm and in at least 90% 
of cases a 3-year cure can be easily achieved by surgical 
excision. In a few cases repeated recurrences with deep 
extension to the middle ear, mastoid and even cranial 
cavity may, however, take place. Metastasis is rare.

8.2.5.4  Squamous Cell Carcinoma

ICD-O:8070/3
The majority of   squamous cell carcinomas of the exter-
nal ear arise in the pinna; a lesser number arise in the 
external canal.

Pinna lesions in a prominent position are identified 
early. A serious problem with the canal lesions is the de-
lay in diagnosis because of the minimal symptoms that 
may be present. Pain, hearing loss and drainage of blood 
or pus are the main features in that group. A plaque-like 
or even polypoid mass may be felt or even seen.

Squamous carcinomas arising on the pinna grossly 
resemble those seen elsewhere on the skin. The appear-
ances of the canal lesions are those of a mass, sometimes 
warty, occluding the lumen and invading deeply into 
the surrounding tissues. There may be dissolution of the 
tympanic membrane with invasion of the middle ear.

Squamous cell carcinoma of the external ear usu-
ally shows significant degrees of keratinisation. In the 
cases with a canal origin evidence of origin from ca-
nal epidermis is usually present. In cases arising deep 
within the ear canal there is usually a concomitant ori-
gin from middle ear epithelium and dissolution of the 
tympanic membrane (see below). The neoplasm may be 
so well differentiated that it can be confused with be-
nign papilloma. The association of a well-differentiat-
ed squamous carcinoma with marked desmoplasia may 
also delay the correct diagnosis. The verrucous form of 
squamous cell carcinoma has been seen in the exter-
nal ear [105]. Metastatic spread of squamous carcino-
ma of the pinna and external auditory meatus to lymph 
nodes is unusual. Squamous carcinoma of the exter-
nal canal is an aggressive disease with a high propen-
sity towards local recurrence. The outcome of the dis-
ease following surgical excision is related to the clini-
cal stage at presentation; the higher the stage the worse 
the outcome [83].

8.2.5.5  Melanotic Neoplasms

  Melanotic neoplasms are unusual in the external ear. 
Nevi arise mainly in the ear canal, but are rare on the 
auricle. Malignant melanomas, on the other hand usu-
ally arise on the auricle; origin in the external canal is 
extremely unusual [72].   Malignant melanoma of the ex-
ternal ear is a highly malignant disease. In a review of 16 
patients with this condition as many as 9 cases showed 
invasion to Clark level IV or more [22]. It is likely that 
cervical and parotid gland lymph nodes will be involved 
when malignant melanoma of the external ear is first 
diagnosed [99].

Fig. 8.7. Morphea type of basal cell carcinoma showing thin 
downgrowths with stroma of infl ammatory connective tissue. Re-
produced from Michaels and Hellquist [68]
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8.3  Middle Ear 
and Mastoid

8.3.1  Inflammatory Lesions

8.3.1.1  Acute 
and Chronic Otitis Media

  Otitis media is one of the most common of all diseases, 
particularly in young children. The disease is usually 
caused by bacterial infection, Haemophilus influenzae 
and Gram-positive cocci usually being incriminated in 
the acute form and Gram-negative bacilli in the chronic 
form. The clinical forms of the acute and chronic con-
ditions correspond to the pathological changes, but in-
termediate or mixed states are frequent. Perforation of 
the tympanic membrane may occur at any phase of otitis 
media, but an effusion, accompanied by all of the other 
manifestations of chronic otitis media, is often pres-
ent behind an intact tympanic membrane, a condition 
known as serous otitis media.

The appearances of the middle ear mucosa in acute oti-
tis media may be seen in the bone chips removed at mas-
toidectomy. There is congestion and oedema of the mu-
cosa of the mastoid air cells. Haemorrhage may be severe 
and the mucosa and air cells are filled with neutrophils. 
Pus destroys bone, the actual dissolution being carried 
out by osteoclasts. At the same time new bone formation 
takes place, commencing as osteoid, later becoming wo-
ven and finally lamellar. Fibrosis may also be active even 
in the acute stage. Acute inflammatory changes are also 
prominent in other parts of the middle ear. The tympanic 
membrane shows marked congestion, the dilated vessels 
distending the connective tissue layer. Pus cells fill the 
middle ear cavity. The acute inflammation may spread 
deep into the temporal bone as osteomyelitis.

The chronic form of otitis media is associated with 
necrosis, caused by the bacterial infection. There is, as in 
the acute form, marked congestion. The latter results in 
haemorrhage in many cases. Because of the poor lymph 
drainage in the middle ear old haematoma becomes 
converted into cholesterol granuloma, with cholesterol 
clefts surrounded by foreign body-type giant cells, and 
haemosiderin.

Associated with these changes and representing an 
important part of the pathological picture, is prolifera-
tive activity of middle ear tissue. The columnar epithe-
lium of the middle ear has, in the presence of inflam-
mation or other pathological changes in the middle ear, 
the remarkable property of invaginating itself to pro-
duce glands, which often develop luminal secretion. 
The glandular transformation of the middle ear muco-
sa, known as glandular metaplasia, may be seen in any 
part of the cleft, including the mastoid ear cells. The se-

cretion of the glands contributes to the exudate in oti-
tis media with effusion. Fibrous tissue proliferation may 
also occur in combination with glandular transforma-
tion – a process which, in the advanced state, has been 
called “fibrocystic sclerosis” [95].

A specific form of reparative reaction following in-
flammation is the development of granulation tissue. In 
this process, the endothelium of blood vessels and fibro-
blasts are the newly formed cells. Mononuclear inflam-
matory cells usually accompany the latter. The granula-
tion tissue is usually particularly prominent in the mid-
dle ear under the mucosa covering the promontory from 
which it frequently protrudes into the external canal 
through a perforation of the tympanic membrane, form-
ing an aural polyp that is covered in pseudostratified co-
lumnar, ciliated respiratory or stratified squamous ep-
ithelium. Fibroblasts and collagen are abundant in the 
terminal phase of the reparative stage.

A normal degree of fibroblast cellularity in the fibrous 
reaction is seen in adhesive otitis media. A peculiar form of 
scar tissue production occurs in the middle ear, in which 
the collagen is poorly cellular and hyalinised. This condi-
tion, known as  tympanosclerosis, is also characterised by 
deposition of calcium salts in the hyaline fibrous tissue. 
The bony walls of the middle ear also frequently react to 
the inflammatory process with a new formation of bone. 
This is woven in the early stages and lamellar later.

8.3.1.2  Cholesteatoma

  Cholesteatoma is the presence of stratified squamous 
epithelium in considerable quantities in the middle ear. 
The common acquired form of cholesteatoma is associ-
ated with severe otitis media.

Stratified squamous epithelium in the normal foetal 
middle ear: small colonies of cells being epidermoid 
in nature as confirmed by immunohistochemistry 
are found near the tympanic membrane on the lateral 
anterior superior surface of the middle ear in every 
temporal bone after 15 weeks’ gestation. These epidermal 
colonies, which are known as “epidermoid formations”, 
increase significantly in size with increasing age and 
pari passu undergo increasing epidermoid differentia-
tion [58]. During the first postpartum year these epider-
moid formations disappear. It is possible that the entry 
and growth of epidermoid formations in the foetal mid-
dle ear may lead to a local cellular immunity as a defence 
mechanism against the entry of keratinocytes into the 
middle ear. This could cause the eventual dissolution 
of all epidermoid formations. If immunity is delayed or 
defective epidermis could continue to grow and lead to 
congenital cholesteatoma.

Stratified squamous epithelium in the middle ear of a 
young child (congenital cholesteatoma): congenital cho-
lesteatoma is seen, in most cases as a spherical whitish 
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object in the anterosuperior part of the tympanic cavity 
behind an intact tympanic membrane (Fig. 8.8). In some 
cases the lesion may fill most of the tympanic cavity. At 
operation the cholesteatoma is reported usually to be a 
cyst in the anterosuperior part of the middle ear. Bone 
erosion is not present when the cholesteatoma is small. 
In larger lesions some degree of this change is present 
[61] and eventually it may enlarge to involve the mas-
toid, cause a perforation of the tympanic membrane and 
even grow into the middle cranial fossa [34] so that it 
becomes indistinguishable from acquired cholesteato-
ma (see below). Indeed, it is possible that many cases of 
acquired cholesteatoma originated from congenital cho-
lesteatoma.

In approximately 10% of cases the cholesteatoma is 
not cystic, but open and shows layers of squames and a 
matrix (living basal and malpighian layers of epidermis) 
that is plastered to the wall of the tympanic cavity [19]. 
The microscopic appearances of the matrix of congeni-
tal cholesteatoma are those of skin epidermis, compris-
ing a single row of basal cells, several rows of malpighian 
cells and a thin granular layer. The surface of dead, kera-
tinous squames merges with the keratinous contents of 
the cyst, or lamellae in the case of the open type. When 
the histological appearance of these cases is compared 
with that of acquired cholesteatoma, little difference can 
be seen.

Stratified squamous epithelium in the middle ear of 
an older child or adult, acquired cholesteatoma: typi-
cally in acquired cholesteatoma a lesion far more com-
mon than that of congenital cholesteatoma, the patient 
presents with a foul-smelling aural discharge and con-
ductive hearing loss. On examination of the tympanic 
membrane there is, in most cases, a perforation of the 
superior or posterosuperior margin. The cholesteatoma 
appears as a pearly grey structure in the middle ear cavi-
ty. The wall of the cyst may often be seen as a thin mem-
brane.

The cholesteatoma is usually situated in the upper 
posterior part of the middle ear cleft and discharg-
es usually through a perforation of the pars f lacci-
da of the tympanic membrane, sometimes through a 
perforation located at the edge of the tympanic mem-
brane near the annulus. The cholesteatoma may extend 
through the aditus into the mastoid antrum and mas-
toid air cells. Frequently, the outline of the cholestea-
tomatous sac is adapted to that of normal structures 
such as ossicles. Chronic inflammatory changes are al-
ways present. In most cases at least one ossicle is seri-
ously damaged, thus interrupting the continuity of the 
ossicular chain. The scutum, the upper part of the bony 
ring of the tympanic opening, is eroded in most cho-
lesteatomas.

Under the microscope acquired cholesteatoma is 
usually “open” rather than “closed” or cystic. The pearly 

material of the cholesteatoma consists of dead, fully dif-
ferentiated anucleate keratin squames. This is the corne-
al layer of the squamous cell epithelium. As in any nor-
mal stratified epithelium there are one to three basal lay-
ers of cells above which is a prickle (malpighian or spi-
nous) layer composed of five or six rows of cells with 
intercellular bridges (Fig. 8.9).

The deeper layers of the epithelium of the cholestea-
toma matrix frequently show evidence of activity in the 
form of downgrowths into the underlying connective 
tissue (Fig. 8.10). Such excessive activity has been con-
firmed by:
1. The strong expression of cytokeratin 16, a marker for 

hyperproliferative keratinocytes, by cholesteatoma, 
but its absence in middle ear and external ear epi-
thelium, except in the annulus region of the external 
tympanic membrane epithelium [13];

Fig. 8.8. Congenital cholesteatoma seen as a small cyst in the an-
terosuperior part of the middle ear. Reproduced from Michaels 
and Hellquist [68]

Fig. 8.9. Acquired cholesteatoma showing keratinising stratifi ed 
squamous epithelium with a granular layer. Reproduced from Mi-
chaels and Hellquist [68]
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2. The strong expression of MIB1, an antigen related to 

Ki-67, which also indicates hyperproliferative activ-
ity [113];

3. Counts of silver-stained argyrophil nucleolar or-
ganiser regions, a technique that likewise displays 
proliferative activity, showed significantly larger 
numbers of these structures in the nuclei of ac-
quired cholesteatoma compared with those of the 
epidermis of the deep external auditory meatal skin 
[115];

4. Acquired cholesteatomatous epithelium shows an 
abnormally high concentration of IL-1, TGF-alpha, 
EGF-R and 4F2, all being growth factors [114] in-
dicating greater growth and differentiating activity 
than is present in normal epidermis.

Congenital   cholesteatoma probably arises due to the 
continued growth of the epidermoid formation. This 
structure is derived from external ear epidermis (see 
above). It seems likely that acquired cholesteatoma is 
also derived from entry of external ear canal epidermis 
into the middle ear. This is clearly shown in those cases 
of acquired cholesteatoma that follow blast injury with 
perforation of the tympanic membrane at the time of 
the injury [56]. Acquired cholesteatoma is also known 
to follow the retraction pocket of the tympanic mem-
brane. This is not due to obstruction of the mouth of a 
retraction pocket, but rather, it seems, to the ingrowth 
of a band of stratified squamous epithelium from the 
fundus of the retraction pocket deeply into the mid-
dle ear (Fig. 8.11) [122]. A similar entry of stratified 
squamous epithelium from the external ear epidermis 
through the tympanic membrane may sometimes be 
observed in human temporal bone sections in cases of 
severe otitis media (Fig. 8.12). The placement of irri-
tants or bacteria into the middle ear cavity of animals 

has been known to provoke an otitis media that is asso-
ciated with epidermal invasion through the tympanic 
membrane with the subsequent development of choles-
teatoma. In chinchillas, destruction of the epithelium 
of both middle ear and lateral tympanic membrane 
surfaces takes place in the early stages of such an artifi-
cial acute otitis media, induced by insertion of propyl-
ene glycol into the middle ear. This is followed by re-
epithelialisation with hyperplastic epidermal cells and 
then penetration of the thickened fibrous layer of the 
tympanic membrane by the epidermal cells to reach 
the middle ear cavity and the formation of keratinous 
masses in the middle ear typical of cholesteatoma [60, 
127].

Fig. 8.10. Acquired cholesteatoma showing downgrowths from 
the deeper layer of cholesteatoma epithelium

Fig. 8.11. Th e fundus of a retraction pocket is seen in the top right 
hand part of the illustration. Emanating from it and passing down 
to the bottom centre is a band of stratifi ed squamous epithelium, 
within which is a bluish staining zone of stratum granulosum and 
keratin – a “mini-cholesteatoma”. An ossicle lies to the right of the 
epidermal band. It is an eroded incus, damage to which has prob-
ably been caused by previous otitis media

Fig. 8.12. A thin strand of stratifi ed squamous epithelium is seen 
passing from the epidermis of the tympanic membrane towards 
the middle ear epithelium, almost touching it. To the left  of this 
epidermal band the middle collagenous layer of the eardrum is 
distorted by a deposit of tympanosclerosis, composed of partially 
calcifi ed hyaline collagen
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8.3.1.3  Unusual Inflammatory Lesions

  Tuberculous otitis media is an unusual form of chronic 
otitis media, which is generally associated with active 
pulmonary tuberculosis. In the initial stages multi-
ple perforations of the tympanic membrane develop. 
Granulations in the middle ear may appear pale and 
are often profuse. Complications, especially involve-
ment of the facial nerve, are more frequent than in the 
commoner form of chronic otitis media. The diagnosis 
is usually made by histopathological examination of 
biopsy material from middle ear contents. This is often 
delayed because surgeons are reluctant to take biopsies 
from cases of chronic otitis media that seem fairly typi-
cal.

Culture of middle ear inflammatory tissue may pro-
duce tubercle bacilli. Histological examination shows 
tuberculoid granulation tissue composed of epithelioid 
cells, Langerhans giant cells and areas of caseation situ-
ated in the middle ear mucosa. There is much bone de-
struction. Acid-fast bacilli are found with difficulty in 
the granulomatous material.

8.3.2  Neoplasms 
and Lesions Resembling 
Neoplasms

8.3.2.1  Choristoma 
(Salivary Gland, Glial 
and Sebaceous Types)

A   hamartoma is a focal overgrowth, in improper pro-
portions, of tissues normally present in that part of the 
body. A choristoma is similar to hamartoma, except 
that the tissues of which it is composed are not nor-
mally present in the part of the body where it is found. 
Choristomas are occasionally seen in the middle ear. 
They are composed of one or other of three types of 
tissue: salivary gland, glial or sebaceous glandular tis-
sue.

Salivary gland   choristomas consist as a rule of mixed 
mucous and serous elements like the normal subman-
dibular or sublingual gland, but unlike the parotid 
gland. The lesion typically consists of a lobulated mass 
of histologically normal salivary gland tissue in the mid-
dle ear attached posteriorly in the region of the oval win-
dow. Frequently, the mass is intimately associated with 
the facial nerve. There are usually absent or malformed 
ossicles [44].

Glial   choristomas are composed largely of astrocyt-
ic cells with large amounts of glial fibrils, the identity 
of which may be confirmed by immunohistochemical 
staining for glial acidic fibrillary protein. When such 
masses are identified in biopsy material from the middle 

ear a bony deficit with consequent herniation of brain 
tissue into the middle ear should be ruled out [53]. Three 
cases of heterotopic brain tissue in the middle ear asso-
ciated with cholesteatoma have been reported [62]. It is 
possible that in all three, brain herniation occurred as a 
result of inflammatory damage to the tegmen tympani. 
Spontaneous herniations of brain (encephaloceles) may 
occur into the middle ear through a congenital deficien-
cy of the tegmen or other sites [47].

A case of sebaceous   choristoma of the middle ear has 
been described [82].

8.3.2.2  Adenoma

ICD-O:8140/0
  Adenoma is the commonest neoplasm of the middle ear. 
The epithelium of the middle ear has a propensity to-
wards gland formation in otitis media (see above) and 
adenoma would seem to represent a benign neoplastic 
transformation of the epithelium along the same lines.

The neoplasm has been described as being white, yel-
low, grey or reddish brown at operation and unlike para-
ganglioma is usually not vascular. It is usually situated 
in the middle ear cavity, sometimes extending into the 
mastoid. It seems to peel away from the walls of the sur-
rounding middle ear with ease, although ossicles may 
sometimes be entrapped in the tumour mass and may 
even show destruction.

Adenoma is formed by closely apposed small glands 
with a “back to back” appearance (Fig. 8.13). In some 
places a solid or trabecular arrangement is present. 
Sheet-like, disorganised areas are seen in which the 
glandular pattern appears to be lost. This may be ar-
tefactual and related to the effects of trauma used in 
taking the biopsy specimen on the delicate structure of 
the cells, but the appearance may erroneously lead one 
to suspect malignancy. The cells are regular, cuboidal 
or columnar and may enclose luminal secretion. A dis-

Fig. 8.13. Adenoma of the middle ear. Reproduced from Michaels 
and Hellquist [68]
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tinct and predominant “plasmacytoid” appearance of 
the epithelial cells of the neoplasm may be displayed 
[92].

No myoepithelial layer is seen. PAS and Alcian blue 
stains may be positive for mucoprotein secretion in the 
gland lumina and in the cytoplasm of the tumour cells.

Benign glandular tumours of the middle ear were not 
described until 1976 [26, 45]. It was soon reported that a 
glandular tumour of the middle ear, otherwise apparent-
ly identical to an    adenoma, was Grimelius positive and 
on electron microscopy, showed numerous membrane-
bound granules [75]. The use of immunohistochemistry 
from 1987, further confirmed the presence of neuroendo-
crine features in some of these neoplasms [108]. In an in-
vestigation of five cases of adenoma of the middle ear by 
light microscopic methods, immunohistochemistry and 
transmission electron microscopy, the glandular areas of 
the tumour in each patient showed bidirectional muci-
nous and neuroendocrine differentiation. This was dem-
onstrated by the presence of two cell types. Apically sit-
uated dark cells contained mucous granules; these cells 
were negative for neuroendocrine markers. Basally situ-
ated cells contained neuroendocrine granules; these cells 
were positive for neuroendocrine markers – vasoactive 
intestinal polypeptides or neuron-specific enolase [120].

It seems likely that there is but a single benign glan-
dular neoplasm of the middle ear, the adenoma. Neu-
roendocrine as well as mucinous differentiation is fre-
quent, perhaps universal, in these neoplasms. Contrary 
to what has been suggested by some authors there is no 
evidence that the presence of neuroendocrine differen-
tiation reflects a more aggressive potential in adenomas, 
which are benign tumours.

8.3.2.3  Papillary Tumours

ICD-O:8260/0, 8260/3
  Aggressive papillary tumour is characterised by a pap-
illary, non-stratified epithelial histological pattern that 
shows aggressive, often invasive behaviour. Forty-six 
cases in which the temporal bone was affected by this 
neoplasm were collected from the literature in 1994 [31]. 
Some of these had been reported as low-grade adeno-
carcinoma of probable endolymphatic sac origin (see 
below and also Sect. 8.4.2.3) [41]. I have reviewed each 
of the case reports cited in these two studies together 
with cases reported in the literature more recently, and 
this has produced a total of 25 cases in which the middle 
ear was definitely involved in the neoplasm. Some of the 
literature sources reported more than one case [1, 9, 10, 
21, 31–33, 35, 38, 41, 50, 86, 88, 109, 111, 118].

The 25 literature cases with this middle ear neoplasm 
comprised 18 females and 7 males. The age-range at time 
of diagnosis was between 16 and 55 years with a median 
age of 33 and a mean age of 34 years. In many of the cas-

es, however, the patient had already suffered symptoms 
subsequently ascribable to the tumour for some years 
when the diagnosis was made, so that the age of onset 
may be considerably younger than is suggested.

The tumour is found in any area of the middle ear, 
including the mastoid process and air cells and may fill 
the tympanic cavity. In all of the described cases, except 
three [21, 109, 118], there was extensive invasion outside 
the middle ear, involving the apical portion of the pe-
trous bone in most and in a few the tumour reached the 
cerebellopontine angle and the cerebellum.

It has been suggested that cases of aggressive papil-
lary middle ear tumour with widespread involvement of 
the temporal bone may arise from a primary papillary 
adenocarcinoma of the endolymphatic sac (endolym-
phatic sac tumour, low-grade adenocarcinoma of proba-
ble endolymphatic sac origin) [41]. The frequent associ-
ation of papillary tumours in the middle ear with api-
cal petrous bone neoplasia of the same type, the sim-
ilarity of the histological appearances of the neoplasm 
in the two regions and the association of some cases of 
papillary tumours in both regions with von   Hippel-Lin-
dau disease would seem to favour this concept. Such an 
origin has not yet been confirmed by autopsy study. In-
deed, in the single description of the pathological chang-
es of aggressive papillary tumour of the middle ear in an 
autopsy-acquired temporal bone, widespread deposits 
of tumour at inner ear sites are depicted, but no men-
tion is made of involvement of the endolymphatic sac 
or duct [100]. Thus, a middle ear origin for some cases 
of this neoplasm at least has not been definitely exclud-
ed. Whatever the site or sites of origin of this tumour, it 
should be recognised that papillary epithelial tumour of 
the middle ear is an aggressive neoplasm, in contrast to 
the non-papillary adenoma of the middle ear, which is 
quite benign [73].

In view of the association of some cases of von Hip-
pel-Lindau disease with aggressive papillary middle ear 
tumours it is suggested that the clinical assessment of 

Fig. 8.14. Aggressive papillary tumour of the middle ear
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each case with the latter neoplasm should include an in-
vestigation of the gene mutations of von Hippel-Lindau 
disease.

In most cases of this neoplasm, clinical and audio-
logical features point to a middle ear lesion. Suspicion 
of a neoplasm of the middle ear is enhanced by the oto-
scopic features.

The middle ear cleft, including the mastoid air cells, 
is usually filled with the papillary tumour. Bone inva-
sion is often seen. A papillary glandular pattern is pres-
ent with complex interdigitating papillae lying loosely 
or infiltrating fibrous connective tissue. The papillae are 
lined with a single layer of low cuboidal to columnar epi-
thelial cells with uniform nuclei, eosinophilic cytoplasm 
and indistinct cell borders (Fig. 8.14). Thyroid follicle-
like areas may be present similar to those seen in endo-
lymphatic sac carcinoma (see below).

Markers for cytokeratin, epithelial membrane anti-
gen and S-100 are positive. The absence of thyroglobu-
lin must be determined to exclude metastatic papillary 
carcinoma of the thyroid. Markers for CK 7, CK 20 and 
carcinoembryonic antigen may also be useful to exclude 
metastatic deposits from lung and colon.

Schneiderian   papillomas (ICD-O:8121/0) are tu-
mours of the nose and paranasal sinuses that are stated 
to be derived from the Schneiderian epithelium, a term 
used to denote the normal respiratory-type ciliated epi-
thelium of the nose and paranasal sinuses. Three types 
of such papillomas are described: inverted (endophyt-
ic), exophytic (fungiform, everted) and oncocytic (cylin-
dric cell). Intermediate types are said to be found among 
the three forms [73]. It has, however, been denied that 
such intermediate forms exist and it is suggested that the 
three types are each separate and distinct entities of the 
nose and paranasal sinuses [71]. Of the three histologi-
cal forms only inverted papilloma is characteristcally a 
sinonasal neoplasm. The other two types of Schneideri-
an-type papilloma may be seen at other sites. Low-grade 
squamous carcinoma in the nose may sometimes be 
mistaken for inverted papilloma [67].

Fourteen cases of middle ear tumours purported-
ly resembling Schneiderian-type papilloma have been 
found in the literature. Each of these cases is listed in 
Table 8.1; wherever possible the histological appearanc-
es are summarised in the table. In some insufficient or 
no histological description was given. In two cases only 
were the features of inverted papilloma depicted: in 
Case 1 the term “inverted” and in Case 2 the term “en-
dophytic” were used to describe the neoplasm. “Invert-
ed” or “endophytic” features comprised only a portion 
of the tumours in the two cases. In Case 2 [52] the term 
transitional cell papilloma was used. This is a term that 
has been frequently applied to describe everted squa-
mous cell papilloma. In this case inverted papilloma 
was found in the nasal cavity and it was suggested that 
the papillomas may have spread from there to the mid-

dle ear by way of the Eustachian tube. In Cases 1, 4 and 
10 inverted papilloma was found in the middle ear con-
comitantly with in situ or invasive squamous carcino-
ma and it seems possible that the inverted papilloma ar-
eas might have been, in reality, areas of low-grade squa-
mous carcinoma.

I would suggest that a good case has not been made 
for the occurrence of inverted papilloma in the middle 
ear. Some of the lesions may have been papillomas of 
the middle ear as described above. In Case 2 an inverted 
papilloma could conceivably have colonised the middle 
ear from the nasal cavity. Further detailed descriptions 
of the entity are required to justify the diagnosis of such 
a diagnostic category in this situation.

8.3.2.4  Jugulotympanic 
Paraganglioma

ICD-O:8690/1
Most  jugulotympanic  paragangliomas arise from the 
paraganglion situated in the wall of the jugular bulb. 
These tumours have been referred to as jugular para-
gangliomas or glomus jugulare tumours. A minority 
arise from the paraganglion situated near the middle 
ear surface of the promontory. These tumours have been 
referred to as tympanic paragangliomas or glomus tym-
panicum tumours. The distinction between jugular and 
tympanic paragangliomas can easily be made in the pa-
tient by modern imaging methods by which the jugular 
neoplasm is identified as arising from the jugular bulb 
region and shows evidence of invasion of the petrous 
bone, while the tympanic neoplasm is confined to the 
middle ear.

The gross and histological appearances of the two 
types of neoplasm in the middle ear are, however, iden-
tical.  Solitary jugulotympanic paragangliomas arise 
predominantly in females. The neoplasm has been 
seen at ages between 13 and 85 years with a mean age of 
about 50 years. Most patients present with conductive 
hearing loss. Pain in the ear, facial palsy, haemorrhage 
and tinnitus are also described as symptoms of this le-
sion. On examination a red vascular mass is seen ei-
ther behind the intact tympanic membrane or sprout-
ing through the latter into the external canal. Surgi-
cal approach to the mass at biopsy often results in se-
vere bleeding.

Jugulotympanic paragangliomas may also be  mul-
ticentric or coexist with tumours of other types. They 
may be bilateral in the same patient and coexist with 
carotid body paragangliomas that may be bilateral 
[84]. They may also coexist with adrenal gland pheo-
chromocytomas, which can produce hypertension. A 
familial tendency to grow paragangliomas has been 
noted particularly in cases with multiple tumours of 
this type. In families containing patients with head 
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and neck, including jugulotympanic, paragangliomas 
there is, unlike the solitary jugulotympanic paragan-
glioma, a preponderance for the male sex and inher-
itance is autosomal dominant, with increased pene-
trance with age [5]. There is evidence from molecular 
genetic studies that the gene underlying familial para-
gangliomas is located on chromosome 11q proximal to 
the tyrosinase gene locus [59].

The neoplasm is a reddish sprouting mass at its ex-
ternal canal surface. In the jugular variety the petrous 
temporal bone is largely replaced by red, firm material 
and the middle ear space is occupied by soft neoplasm as 
far as the tympanic membrane. The otic capsule is rarely 
invaded by paraganglioma. Investigation of a paragan-
glioma in an autopsy temporal bone by the microslic-
ing method showed the origin of the tumour to be in 
the jugular bulb region and its spread through the pe-
trous bone and middle ear to the tympanic membrane 
(Fig. 8.15). The histology of paraganglioma is described 
in Chap. 9 (Fig. 8.16) [55].

The incidence of clinically functioning paraganglio-
ma with symptoms and signs of norepinephrine excess, 
particularly hypertension, is only 1–3% [97].

Jugulotympanic paraganglioma is a neoplasm of slow 
growth. The jugular variety infiltrates the petrous bone, 
but distant metastasis is rare. Radiation therapy, and in 
some cases surgery, offers a high rate of cure for these 
neoplasms and the number of patients who do badly af-
ter such therapy is very small.

8.3.2.5  Squamous Cell Carcinoma

ICD-O:8070/3
  Squamous cell carcinoma is uncommon in the middle 
ear. It sometimes accompanies squamous cell carci-
noma of the external canal or may arise solely from the 
middle ear epithelium. The patient always has an aural 
discharge and conductive hearing loss. Pain in the ear, 
bleeding and facial palsy are common.

Table 8.1. Schneiderian-type or inverted papillomas of the middle ear described in the literature

Case
number

Literature
source

Histological description given Possible alternative diagnosis

1 [110] “Inverted papilloma” and high-grade carcinoma Squamous cell carcinoma of
the middle ear

2 [52] “Transitional cell papilloma”
Inverted papilloma in nose

Inverted papilloma derived
from a nasal tumour

3 [93] Entirely papillary Papilloma of the middle ear
4 [98] Malignant change in inverted papilloma Squamous cell carcinoma

of the middle ear

5 [124]
Case 1

“Epidermoid papilloma” with “inverted” and “cylindric 
cell papilloma”

Papilloma of the middle ear

6 [124]
Case 2

“Epidermoid papilloma” with exophytic and endophyt-
ic growth

Papilloma of middle ear

7 [124]
Case 3

“Epidermoid papilloma” with features of “cylindric cell 
papilloma”

Papilloma of the middle ear

8 [124]
Case 4

“Epidermoid papilloma” with features of “cylindric cell 
papilloma”

Papilloma of the middle ear

9 [124]
Case 5

“Epidermoid papilloma” with features of “cylindric cell 
papilloma”

Papilloma of the middle ear

10 [51] Squamous epithelium with areas of carcinoma in situ Squamous carcinoma of
the middle ear

11 [17] Papillary with areas of squamous epithelium adjacent to 
respiratory epithelium

Papilloma of the middle ear

12 [90]
Case 1

None ?

13 [90]
Case 2

?

14 [11]
Two cases

Insufficient description ?
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In microscopic sections the tumour may be seen aris-
ing from surface stratified squamous epithelium, it-
self metaplastic from the normal cubical epithelium. 
In certain areas an origin directly from basal layers of 
cubical or columnar epithelium may be seen. There is 
no evidence that the epidermoid formation, a cell rest 
that occurs normally in the middle ear during develop-
ment (see above), may be a source of squamous cell car-
cinoma. The neoplasm is squamous cell carcinoma with 
variable degrees of differentiation. Atypical change and 
even carcinoma in situ may be seen in some parts of the 
middle ear epithelium adjacent to the growth. The mode 
of spread of the neoplasm from the middle ear epitheli-
um has been ascertained in temporal bone autopsy sec-
tions [70] and this pattern has been confirmed by im-
aging in living patients. The carcinoma tends to grow 
into and erode the thin bony plate that separates the me-

dial wall of the middle ear, at its junction with the Eu-
stachian tube, from the carotid canal. This bony wall is 
normally up to 1 mm in thickness and may be recog-
nised radiologically. Having reached the carotid canal 
the growth will extend rapidly along the sympathet-
ic nerves and the tumour is then impossible to eradi-
cate surgically. Another important method of spread is 
through the bony walls of the posterior mastoid air cells 
to the dura of the posterior surface of the temporal bone. 
From there it spreads medially, enters the internal audi-
tory meatus and may then invade the cochlea and vesti-
bule. Spread into the lamellar bone in both of these situ-
ations is along vascular channels between bone trabecu-
lae. A similar type of bone invasion may also occur from 
other parts of the middle ear surface such as in the re-
gion of the facial nerve. The special bone of the otic cap-
sule is, on the other hand, peculiarly resistant to direct 
spread of growth from tumours within the middle ear, 
and even the round window membrane is not invaded. 
When invasion does occur it takes place after entry of 
the tumour into the internal auditory meatus and pen-
etration of the bone by way of the filaments of the ves-
tibular and cochlear divisions of the eighth nerve. In the 
later stages tumour grows extensively in the middle cra-
nial fossa; it may also invade the condyle of the man-
dible. Death is usually due to direct intracranial exten-
sion. Lymph node metastasis is unusual and spread by 
the bloodstream even more so [70].

8.3.2.6  Meningioma

ICD-O:9530/0
Meningioma is a benign tumour that usually grows 
intracerebrally, but is sometimes seen involving bony 
structures around the brain including the middle ear. 
It arises from the pia-arachnoid cells of the meninges. 
These structures may be formed at a number of sites in 
the temporal bone, including the internal auditory me-
atus, the jugular foramen, the geniculate ganglion region 
and the roof of the Eustachian tube. Thus, meningiomas 
that arise from them may be found in a wide area within 
the temporal bone itself [78].

  Meningioma of the middle ear affects females more 
than males, shows an age range of between 10 and 
80 years (with a mean age of 49.6 years), with female pa-
tients presenting at an older age (mean 52.0 years) than 
male patients (mean, 44.8 years) [116].

The commonest temporal bone site for primary me-
ningioma is in the middle ear cleft. In a recent study of 
36 cases, most of which involved the middle ear, but a 
few involved adjacent structures such as the external ca-
nal or temporal bone, only 2 showed a CNS connection 
on radiography [116].

Patients present clinically with hearing change, otitis 
media, pain, and/or dizziness/vertigo.

Fig. 8.15. Microsliced specimen of jugular paraganglioma re-
moved at autopsy. Two slices of the temporal bone in the region 
of the neoplasm are seen. Th e one on the left  shows invasion of 
the temporal bone by the reddish paraganglioma from its apical 
region as far as the tympanic membrane. Th e slice on the right is 
taken at a higher level and shows sparing of the cochlea and bony 
labyrinth by the tumour

Fig. 8.16. Jugular paraganglioma. Th e cells form small clusters, 
each surrounded by a row of fl attened cells, probably sustentacu-
lar cells, and separated by blood vessels
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Gross appearances are those of a granular or even grit-
ty mass. Microscopically, the neoplasm takes the same 
forms as any of the well-described intracranial types of 
meningioma. The commonest variety seen in the mid-
dle ear is the meningothelial type, in which the tumour 
cells form masses of epithelioid, regular cells often dis-
posed into whorls, which may be large or small. Fibro-
blastic and psammomatous varieties are also sometimes 
seen in the middle ear.

Histological diagnosis of meningioma may be dif-
ficult because the above features are indistinct. Under 
these circumstances immunocytochemistry may be of 
some diagnostic value. Meningiomas are negative for 
most markers, including cytokeratins. The majority of 
meningiomas, however, are positive for vimentin and 
epithelial membrane antigen.

Nager’s review of temporal bone meningiomas indi-
cated that only 2 out of 30 patients survived a 5-year pe-
riod [78]. More recent experience of middle ear menin-
giomas signals a better outlook after careful local exci-
sion. In a recent study of 35 patients with follow up in 
which the tumour was sited mainly in the middle ear 
[116] surgical excision was used in all patients. Ten pa-
tients developed a recurrence from 5 months to 2 years 
later and 5 patients died with recurrent disease (mean, 
3.5 years); the remaining 30 patients were alive (n=25, 
mean: 19.0 years) or had died (n=5, mean: 9.5 years) of 
unrelated causes without evidence of disease. Menin-
giomas of the middle ear behave as slow-growing neo-
plasms with a good overall prognosis (raw 5-year surviv-
al, 83%). Extent of surgical excision is probably the most 
important factor in determining outlook because recur-
rences develop in 28% of cases.

8.3.2.7  Rhabdomyosarcoma

ICD-O:8900/3
  Rhabdomyosarcoma is seen occasionally in the middle 
ear of young children [126]. On rare occasions it is 
found in the middle ear of adults [81]. The tympanic 
membrane is usually eroded by the growth, which ex-
tends into the external canal. Grossly, the tumour is 
lobulated and dark red with a haemorrhagic cut sur-
face. Almost all temporal bone rhabdomyosarcomas 
are of the embryonal type, displaying mainly spindle 
or round primitive skeletal muscle cells, some of which 
have clear cytoplasm staining positively for glycogen 
and others have eosinophilic areas in the cytoplasm. 
Cross striations are unusual in this neoplasm. Immu-
nohistochemical markers for desmin, muscle-specific 
actin and antibodies against MyoD1 and myogenin 
confirm this diagnosis.

Rhabdomyosarcoma of the temporal bone is highly 
malignant and spreads extensively into the cranial cav-
ity, externally or to the pharyngeal region. Lymph node 

and bloodstream metastases frequently develop in these 
patients.

8.3.2.8  Metastatic   Carcinoma

Metastasis of malignant neoplasms to the temporal bone 
including the middle ear is not uncommon. The breast is 
the commonest primary source of metastatic tumours, 
followed by lung, kidney, stomach, larynx and cutane-
ous malignant melanoma [43, 48]. Two distinct modes 
of spread may be involved in bringing the neoplasms 
from their primary sites to the middle ear: (a) along 
vascular channels in the petrous bone (these convey tu-
mour deposits to the temporal bone from distant sites), 
and (b) along nerves emanating from the internal audi-
tory meatus into the labyrinthine structures and bone. 
In this way, tumours reaching the meninges may spread 
into the temporal bone. In addition, direct spread may 
bring tumours into the ear from primary sites in areas 
adjacent to the temporal bone.

8.4  Inner Ear

8.4.1  Bony Labyrinth

8.4.1.1  Otosclerosis

 Otosclerosis is a disease of the  bony labyrinth, which, 
by involvement and fixation of the  stapes footplate, 
leads to severe conductive hearing loss. Otosclerosis 
has some features of a hereditary disease, but its genet-
ics still remain incompletely elucidated. Ultrastructural 
and immunohistochemical evidence for measles virus 
and isolation and identification of DNA and RNA se-
quences of that virus have been found in otosclerotic 
tissue [18].

Otosclerosis usually affects both ears symmetrically. 
The disease process is probably confined to the tempo-
ral bone. The pink swelling of otosclerosis may some-
times even be detected clinically through a particular-
ly transparent tympanic membrane as a well-demarcat-
ed and pink focus near the promontory. A characteristic 
translucency of bone adjacent to the cochlea and anteri-
or to the footplate is identified on a CT scan.

The lesion always commences in the otic capsule 
tissue anterior to the footplate of the stapes. In this 
position it does not produce symptoms. These occur 
when the otosclerosis invades the adjacent stapes foot-
plate and produces fixation of that structure and thus 
conductive hearing loss. It later spreads widely in the 
otic capsule and may involve the round window lig-
ament. Blood vessels are prominent and evenly dis-
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tributed. X-rays of temporal bone specimens show the 
well-defined lesion as a patch of mottled translucen-
cy (Fig. 8.17).

The histological characteristic of otosclerosis is the 
presence of trabeculae of new bone, mostly of the wo-
ven type with marked vascularity. This contrasts with 
the well-developed lamellar bone under the outer peri-
osteum, the endochondral middle layer and the endos-
teal layer of the otic capsule, a sharply demarcated edge 
between normal and otosclerotic bone being a promi-
nent feature. In most places osteocytes are very abun-
dant within the woven bone. The footplate of the sta-
pes is often invaded by otosclerotic bone, and the low-
er end of the anterior crus of the stapes is sometimes in-
vaded (Fig. 8.18). Otosclerotic bone sometimes reaches 
the endosteum of the cochlear capsule. In some cases 
it may lead to a fibrous reaction deep to the spiral liga-
ment. These changes are probably the basis of the senso-
rineural hearing loss that is also occasionally found in 
cases of otosclerosis.

Stapedectomy with insertion of a prosthesis to re-
place the fixed stapes and so reinstate the mobility of the 
ossicular chain is frequently performed as a treatment 
for otosclerosis. If the specimen of stapes is composed 
of the head and crura only microscopical examination 
will not show the changes of otosclerosis. On the oth-
er hand, if the whole stapes is removed, as is usually the 

case, otosclerotic bone will possibly be observed in sec-
tions of the anterior part of the footplate.

8.4.1.2  Paget’s Disease

  Paget’s disease (osteitis deformans) is a common con-
dition affecting particularly the skull, pelvis, vertebral 
column and femur in people over 40 years of age. The 
cause is not yet certain, but the presence in many cases 
of paramyxovirus-like structures seen within osteo-
clasts has prompted the suggestion that Paget’s disease 
may be of viral aetiology and the measles virus and 
canine distemper viruses have been under scrutiny as 
candidates. The pathological change is one of active 
bone formation proceeding alongside active bone de-
struction. The affected bones are enlarged, porous and 
deformed. Microscopically, bone formation is seen in 
trabeculae of bone with a lining of numerous osteo-
blasts. A mosaic appearance is formed by the frequent 
successive deposition of bone, cessation of deposition 
resulting in thin, blue “cement lines”, followed again 
by resumption of deposition and its cessation, and so 
production of further cement lines. Bone destruction 
is shown by the presence of numerous, large osteoclas-
tic giant cells with Howship’s lacunae. Areas of chronic 
inflammatory exudate intermixed with the bone are 
common.

In the temporal bone the petrous apex, the mastoid 
and the bony part of the Eustachian tube are most fre-
quently affected [23, 79]. The periosteal part of the bony 
labyrinth is the first to undergo pagetoid changes and 
the pagetoid changes spread through the bone towards 
the membranous labyrinth, usually with a sharp line of 

Fig. 8.17. Radiograph of microslice of autopsy temporal bone 
with focus of otosclerosis. Th e focus is an area of mottled translu-
cency in the region of the fi ssula ante fenestram (arrowheads). Re-
produced from Michaels and Hellquist [68]

Fig. 8.18. Focus of otosclerosis involving both the anterior (up-
per) and posterior (lower) part of footplate of the stapes. Th e an-
terior focus has invaded onto the footplate and the anterior crus. 
Th is would have produced fi xation of the stapes and its attendant 
conductive hearing loss. Notice that the otosclerotic foci are more 
darkly staining and vascular than the adjacent normal bone. Re-
produced from Michaels and Hellquist [68]
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demarcation between the pagetoid area and the normal 
bony labyrinth.

8.4.1.3  Osteogenesis Imperfecta

  Osteogenesis imperfecta is a general bone disease with a 
triad of clinical features: multiple fractures, blue sclerae 
and conductive hearing loss. There is a congenital re-
cessive form in newborns that is often rapidly fatal and 
a tardive one in adults that is inherited as a mendelian 
dominant and is more benign. Mutations of type I colla-
gen genes have been established as the underlying cause 
leading to a general disturbance in the development of 
collagen, hence the thin sclerae appearing blue as well as 
poorly formed bone tissue.

In the long bones the resorption of cartilage in the 
development of bone is normal, but the bony trabecu-
lae themselves are poorly formed and the same may be 
seen in the temporal bone [46]. The ossicles in the tar-
dive form are very thin and subject to fractures. The sta-
pes footplate is also frequently fixed. The disturbance in 
lamellar bone formation can lead to extreme thinness, 
dehiscence, and non-union of the stapedial superstruc-
ture with the footplate, or thickening with fixation of 
the footplate. The nature of the bony tissue causing this 
fixation is problematical. It has been suggested that os-
teogenesis imperfecta can be associated with otosclero-
sis so that the fixation is indeed otosclerotic [28]. Oto-
sclerosis, like osteogenesis imperfecta, may indeed be 
part of a general connective tissue disturbance [4].

Indeed, some cases of clinical otosclerosis may be 
related to mutations within the COL1A1 gene that are 
similar to those found in mild forms of osteogenesis im-
perfecta [63].

8.4.1.4  Osteopetrosis

  Osteopetrosis (often known as marble bone disease) 
is a rare disease of bone, in which there is a failure to 
absorb calcified cartilage and primitive bone due to 
deficient activity of osteoclasts. A relatively benign 
form, inherited as a dominant, presents in adults, and a 
malignant one, inherited as a recessive, in infants and 
young children. The patients with the benign form of-
ten survive to old age and present prominent otological 
symptoms. The intermediate, endochondral portion 
of the otic capsule is swollen and appears as an exag-
geratedly thickened form of the normal state. Globuli 
ossei composed of groups of calcified cartilage cells are 
normally present in this region, and in osteopetrosis 
they are greatly increased in number and are arranged 
into a markedly thickened zone. The periosteal bone is 
normal. The ossicles are of foetal shape and filled with 
unabsorbed, calcified cartilage. The canals for the sev-

enth and eighth cranial nerves are greatly narrowed by 
the expanded cartilaginous and bony tissue and these 
changes are probably responsible for the characteristic 
symptoms of facial palsy and hearing loss respectively 
[36, 74, 77].

8.4.2  Membranous Labyrinth 
and Cranial Nerves

8.4.2.1  Viral, Bacterial 
and Mycotic Infections

 Cytomegaloviruses are DNA-containing members of 
the herpesvirus group. General infection is frequent, 
an intrauterine source often being incriminated. The 
developing human ear has been thought to be par-
ticularly susceptible to CMV infection [106] and the 
virus has been incriminated on clinical and virologi-
cal grounds as the most common cause of congenital 
hearing loss [24, 25, 37, 76, 112]. In infant inner ears 
the endolabyrinth is mainly involved. CMV infection 
is commonly seen in patients with AIDS. Thirty-nine 
percent of patients with AIDS were found to have a 
hearing loss of sensorineural type [104]. In a study of 
the temporal bones at autopsy of 25 patients CMV in-
fection was identified in the inner ears of 5 patients by 
the presence of the characteristic inclusions. The inclu-
sions were found in the vestibular nerve in the internal 
canal (Fig. 8.19), in the stria and in the saccule, utricle 
and lateral semicircular duct [69].

It is likely, therefore, that the hearing loss in patients 
with AIDS is due to  cochlear CMV infection.

Fig. 8.19. Cytomegalovirus infection of vestibular nerve in the 
region of Scarpa’s ganglion. Th e nerve is infl amed with the infi l-
tration of neutrophils, leucocytes and plasma cells. Four enlarged 
cells, three to the left  of centre, the fourth on the far right) with 
purplish inclusions, each surrounded by a pale halo, features char-
acteristic of cytomegalovirus infection, can be identifi ed. Autopsy 
fi ndings in a patient with AIDS. Reproduced from Michaels and 
Hellquist [68]
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Maternal rubella is an important factor in the genesis 
of congenital sensorineural hearing loss. The virus is an 
RNA one. In two cases the temporal bones showed in-
flammatory collections at the upper end near the junc-
tion with Reissner’s membrane and adherent to it [29]. 
The organ of Corti was mainly normal.

In herpes zoster auris (Ramsay Hunt syndrome), the 
virus (the DNA herpes varicella virus) enters the inner ear 
along the seventh and eighth cranial nerves, presumably 
from nerve ganglia where it lies dormant until the immu-
nological status of the patient deteriorates. In histopath-
ological studies previously described there were exten-
sive inflammatory changes mainly in those two cranial 
nerves serving in the transmission of the virus. Varicel-
la zoster has also been detected in the cytoplasm and nu-
clei of inflammatory cells of the middle ear in two cases of 
the Ramsay-Hunt syndrome by an immunofluorescence 
method [30]. Herpes varicella-zoster viral (VZV) DNA 
has been identified, using the polymerase chain reaction, 
in archival celloidin-embedded temporal bone sections 
from two patients who clinically had Ramsay-Hunt syn-
drome (herpes zoster oticus) [119].

A condition possibly due to viral infection in the in-
ner ear is that of Bell’s palsy, which is manifested clini-
cally as a peripheral  facial paralysis. The suggestion has 
been made, with some virological support, that this con-
dition is the result of infection with herpes simplex vi-
rus, type 1. There have been a very small number of re-
ports of temporal bone studies from patients with Bell’s 
palsy. In two cases of  Bell’s palsy I studied, serial sec-
tions of the temporal bones both showed the following 
histological findings. In the genu region there appeared 
to be constriction of the facial nerve by inflammatory 
tissue, which formed a sheath around it and encroached 
on its interior. The adjacent bone showed foci of resorp-
tion with abundant osteoclasts (Fig. 8.20). The genicu-
late ganglion was infiltrated by lymphocytes. In some 
places the affected facial nerve appeared severely oede-
matous and nerve cells were shrunken and showed an 
eosinophilic cytoplasm. The descending part of the fa-
cial nerve presented swelling and vacuolation of myelin 
sheaths with some loss of axis cylinders. These findings 
are compatible with geniculate ganglionitis. In one of 
these cases, herpes simplex viral type 1 was demonstrat-
ed in archival paraffin-embedded sections of the affect-
ed geniculate ganglion by carrying out PCR followed by 
electrophoresis on agarose gel [14].

  Petrositis: bacterial infections of the inner ear may in-
volve both the petrous bone itself and the labyrinthine 
structures within it. Bacterial infection of the petrous 
bone is frequently derived by extension from middle ear 
infection. There are four possible routes by which infec-
tion may extend from the middle ear into the petrous 
bone [68]:
1. Via air cells. Mastoid air cells frequently extend in 

the temporal bone as far as the apical region. It is 

possible, therefore, that infection to the petrous apex 
may extend from the middle ear by the medium of 
infection of air cells;

2. As direct spread of the inflammatory process by bone 
necrosis (osteitis);

3. By extension through the bone marrow of the petrous 
bone (osteomyelitis);

4. Along vessels and nerves.

In addition to inflammatory infiltration the pathologi-
cal process of petrositis comprises three main changes 
in the bone tissue, all of which may be seen simultane-
ously: (a) bone necrosis, (b) bone erosion, (c) new bone 
formation. Petrositis is of great importance because in-
volvement of the labyrinth, nerves, artery, veins, menin-
ges and cerebral tissue embedded in and surrounding 
the petrous bone may each cause serious symptoms, and 
perhaps death.

Extension to the labyrinth may lead to labyrinthitis 
with destruction of the organs of hearing and balance. 
Important nerves may be damaged. The facial nerve 
is at risk early on. Involvement of the trigeminal gan-
glion and the sixth cranial nerve lead to “Gradenigo’s 
syndrome”. Extension to the jugular foramen region by 
the inflammatory process may cause palsy of the ninth, 
tenth and eleventh cranial nerves (“jugular foramen 
syndrome”).

The wall of the internal carotid artery may become 
inflamed and this may lead to thrombosis of the ves-
sel with possible cerebral complications. Similarly, the 
lateral sinus may become thrombosed and this and/or 
extension of the thrombus to the superior sagittal si-
nus may be associated with the somewhat arcane syn-
drome of otitic hydrocephalus. Spread of the infection 
to the immediately adjacent cranial structures will lead 
to meningitis and cerebral abscess.

 Labyrinthitis: the source of labyrinthitis is, in many 
instances, otitis media, as with petrositis. Infection may 

Fig. 8.20. Interface between geniculate ganglion and adjacent 
bone in a case of Bell’s palsy, showing numerous osteoclasts with 
Howship’s lacunae. Reproduced from Michaels and Hellquist [68]
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enter the labyrinth by penetrating the oval or the round 
window. An infected air cell may rupture into the laby-
rinthine system at some point of its complex periphery. 
Occasionally, damage to bone by the inflammation may 
produce a fistula between the middle ear and the laby-
rinth, usually in the lateral semicircular canal because 
this is the nearest vulnerable point to the middle ear. 
The latter complication takes place in most cases when a 
cholesteatoma is present, which has the effect of stimu-
lating the inflammatory process.

Infection may also be conveyed from meningitis 
through the cochlear aqueduct and the internal audi-
tory meatus into the labyrinth. Sensorineural hearing 
loss is an important sequela of acute bacterial menin-
gitis [66].

In suppurative labyrinthitis the perilymph spaces dis-
play a usually massive exudate of neutrophils. If the pro-
cess extends to the endolymphatic spaces there is con-
comitant destruction of membranous structures and ir-
reparable damage to sensory epithelia.

Healing is at first by fibrosis, but later osseous repair 
is frequent, leading to a condition of “labyrinthitis os-
sificans”. In this condition the spaces of the bony lab-
yrinth are filled in by a newer bone, which appears in 
striking contrast with the normal bone surrounding the 
bony labyrinth.

Cryptococcosis is a fungus infection that usually in-
fects the meninges. There may be extension by the or-
ganism Cryptococcus neoformans, from the meninges 
along the internal auditory meatus and then into the co-
chlea via the modiolus. Such a progression was clearly 
present in two cases of AIDS with cryptococcal menin-
gitis that had spread to the labyrinth [69].

8.4.2.2  Lesions 
of the Vestibular System

The pathology of the vestibular labyrinth has not been 
as well studied as that of the cochlea and other parts of 
the labyrinth. This is the result of the paucity of opera-
tive procedures with biopsy carried out in this area and 
also of the rapidity of autolysis, which takes place after 
death so that histological study of this area is difficult. 
The non-neoplastic lesions listed below are described in 
detail by Michaels and Hellquist [68].

Ototoxicity: many drugs damage the sensory epithelia 
of the inner ear. The most obvious clinical effect is when 
the cochlear sensory cells are involved so that hearing 
loss results. Part of the damage produced by aminogly-
coside antibiotics such as gentamycin, however, may be 
to the sensory epithelium of the cristae and maculae, 
producing symptoms of imbalance.

Virus infection: in rubella and cytomegalovirus in-
fection changes have been observed in the utricle and 
saccule (see above).

Bacterial infection: bacterial infection may involve 
the vestibular system as part of labyrinthitis. In most 
bacterial infections, spread occurs from the middle ear 
via the oval window. A direct fistula resulting from the 
bone erosion of otitis media may take place leading into 
the lateral semicircular canal, particularly in the pres-
ence of cholesteatoma.

Bone diseases:   Paget’s disease frequently involves the 
bony vestibule and semicircular canals to a severe de-
gree and as a result clinical symptoms referable to this 
system are likely to occur. Otosclerosis, although fre-
quently present in relation to the bony wall of the vesti-
bule, rarely involves the membranous structures of the 
vestibular system so that vestibular symptoms are rare 
in this condition.

Hydrops of the saccule, which sometimes extends to 
the utricle, is the major pathological feature of Ménière’s 
disease and is responsible for the characteristic symptom 
of that disease – vertigo. The scala media of the cochlea 
is usually distended in  Ménière’s disease (Fig. 8.21), and 
this is the pathological basis of the hearing loss and tin-
nitus that are the other disturbing symptoms in attacks 
of the disease. Saccular hydrops may also be a manifes-
tation of syphilitic and bacterial inflammation involv-
ing the labyrinth.

Positional   vertigo is a very common condition in 
which vertigo is induced in the patient by alteration 
in the position of the head. In 1969, Schuknecht de-
scribed the temporal bone findings in two cases of 
positional vertigo [94]. Attached to the posterior sur-
face of the cupula of the left posterior semicircular 
canal in each of the cases was a basophilically stained 
homogeneous deposit. On the basis of these cases, 
Schuknecht has built up an explanation of the symp-
tomatology of positional vertigo postulating that the 
calcific material derived from otoconia in a degener-
ated utricular macula will descend by gravity along 

Fig. 8.21. Hydrops of scala media of the cochlea. Reisner’s mem-
brane is distended to such a degree that it touches the top of the 
scala vestibuli. Reproduced from Michaels and Hellquist [68]
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the endolymph and form on the crista of the posterior 
semicircular canal, the lowest region of the labyrin-
thine sensory epithelium. This ingenious theory has 
attracted much interest and the term “cupulolithia-
sis” is nowadays frequently used as a synonym for po-
sitional vertigo.

8.4.2.3  Tumours 
and Tumour-Like Lesions

The most important neoplasm of the vestibular system 
is   schwannoma (acoustic neuroma, ICD-O:9560/0) of the 
vestibular division of the eighth cranial nerve. This does 
not usually invade the vestibule, but may do so in cases 
of neurofibromatosis [2] (see below). The saccule and 
utricle show an exudate of proteinaceous fluid in the 
presence of a schwannoma of the internal auditory me-
atus. Another much rarer neoplasm is the low-grade ad-
enocarcinoma of the endolymphatic sac (endolymphatic 
sac tumour; see below). Metastatic deposits are unusual; 
invasion of the vestibular system from the internal audi-
tory meatus by way of the vestibular nerve may occur in 
metastatic neoplasm or in carcinoma of the middle ear 
(see above).

Vestibular schwannoma is stated to arise most com-
monly at the glial-neurilemmal junction of the eighth 
nerve, which is usually within the internal auditory me-
atus. In one study of five temporal bones with small ves-
tibular schwannomas, the tumour arose more periph-
erally, however [128]. When seen at surgery or autopsy 
vestibular schwannoma in most cases is found to occupy 
a much greater part of the nerve. Usually it is the vestib-
ular division of the nerve that is affected; in a few the co-
chlear division is the source of the neoplasm (Fig. 8.22). 
Growth takes place from origin, both centrally onto the 
cerebellopontine angle, and distally along the canal. 

Vestibular schwannoma is usually unilateral, but may be 
bilateral (see below).

The neoplasm may grow slowly for years without 
causing symptoms and may be first diagnosed only at 
post-mortem where it has been found in about 1 in 220 
consecutive adults [57]. Although it arises on the vestib-
ular branch of the eighth cranial nerve, hearing loss and 
tinnitus are early symptoms produced by involvement of 
the cochlear division of the nerve; in the later stages ver-
tigo and abnormal caloric and electronystagmographic 
responses develop from damage to the vestibular divi-
sion itself. Surgical removal may be carried out by drill-
ing from the external canal through the temporal bone, 
by craniotomy and the middle fossa approach to the in-
ternal auditory meatus, or by stereotactically guided 
gamma knife surgery.

The neoplasm, seen grossly, is of variable size and of 
round or oval shape. Small tumours either do not wid-
en the canal at all or produce only a small indentation 
in the bone (Fig. 8.23). The larger tumours often have a 
mushroom shape with two components, the stalk – an 
elongated part in the canal – and an expanded part in 
the region of the cerebellopontine angle. The bone of the 
internal auditory canal is widened funnel-wise as the 
neoplasm grows. The tumour surface is smooth and lob-
ulated. The cut surface is yellowish, often with areas of 
haemorrhage and cysts. The vestibular division of the 
eighth nerve may be identified on the surface of the tu-
mour.

Acoustic neuroma has the features of a neoplasm of 
Schwann cells showing Antoni A and Antoni B areas. 
Antoni A areas display spindle cells closely packed to-
gether with palisading of nuclei. Verocay bodies, which 
may be present in the Antoni A areas, are whorled for-
mations of palisaded tumour cells. The degree of cellu-
larity of the neoplasm can be high or low. The spindle 
cells frequently are moderately pleomorphic, but mitotic 

Fig. 8.22. Vestibular schwannoma in a microsliced temporal 
bone. Th e neoplasm is arising from the vestibular division of the 
eighth nerve and compressing the cochlear division. Note the 
granular deposit lining the cochlea. Reproduced from Michaels 
and Hellquist [68]

Fig. 8.23. Small vestibular schwannoma. It arises from the ves-
tibular division of the eighth nerve in the region of the glial neu-
rilemmal junction and causes only a small indentation of the bony 
wall of the internal canal. Th ere is exudate in the vestibule, but not 
in the cochlea. Reproduced from Michaels and Hellquist [68]
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figures are unusual. The presence of pleomorphism does 
not denote a malignant tendency. Antoni B areas, prob-
ably a degenerated form of the Antoni A pattern, show a 
loose reticular pattern, sometimes with histiocytic pro-
liferation. Thrombosis and necrosis may be present in 
some parts of the neoplasm. A mild degree of invasion 
of modiolus or vestibule along cochlear or vestibular 
nerve branches may be present even in solitary vestib-
ular schwannomas. Granular or homogeneous fluid ex-
udate is usually present in the perilymphatic spaces of 
the cochlea and vestibule. This may arise as a result of 
pressure by the neoplasm on veins draining the cochlea 
and vestibule in the internal auditory meatus. Hydrops 
of the endolymphatic system may occur (see above) and 
in larger tumours there is atrophy of spiral ganglion cells 
and nerve fibres in the basilar membrane.

The tumour is benign and usually grows slowly. Seri-
ous symptoms and even death may occur, however, due 
to damage to cerebral structures if the neoplasm grows 
to a large size.

  Neurofibromatosis 2 (Bilateral Vestibular Schwanno-
ma, ICD-O:9540/1): bilateral vestibular schwannoma 
acoustic neuroma (neurofibromatosis 2, NF2) is, unlike 
neurofibromatosis 1 (von Recklinghausen’s disease), not 
associated with large numbers of cutaneous neurofibro-
mas and cafe-au-lait spots, but the temporal bone locality 
of the neural tumour and its bilaterality are inherited as 
an autosomal dominant trait. This condition has been re-
lated to a gene localised near the centre of the long arm of 
chromosome 22. At autopsy of cases of neurofibromato-
sis 2, neural neoplasms are present in both eighth nerves 
and other central nerves. There are often many small 
schwannomas and collections of cells of neurofibroma-
tous and meningiomatous appearance growing on crani-
al nerves and on the meninges in the vicinity of the ves-
tibular schwannomas and sometimes even intermixed 
with them. The NF2 tumours are histologically similar 
to those of the single tumours except that the former have 
more Verocay bodies and more foci of high cellularity. 
The NF2 tumours are more invasive, however, tending to 
infiltrate the cochlea and vestibule more deeply.

As with all schwannomas, the strongest and most 
consistent immunohistochemical reaction is the pos-
itivity displayed when staining with a polyclonal anti-
body against S-100 protein is carried out. The vimen-
tin marker is also usually positive. These findings are 
common to both unilateral vestibular schwannoma and 
the schwannomas of NF2. Glial fibrillary acidic pro-
tein and neuron-specific enolase markers are also some-
times positive; the tumours are consistently negative for 
CD34, a marker widely used for the diagnosis of solitary 
fibrous tumours, unless the vestibular schwannoma is 
widely degenerated [117].

An antibody against Ki67 (MIB1 in paraffin sections) 
has been utilised in a number of investigations to deter-
mine whether the degree of positivity with this prolifer-

ation marker can be related to the clinical activity of the 
tumour. It has been demonstrated that tumours 18 mm 
or smaller in diameter have lower proliferation indices 
and growth rates, compared with tumours larger than 
18 mm [6]. The degree of labelling with the proliferation 
marker is higher in cases of NF2 than in those of solitary 
vestibular schwannoma [2].

  Meningiomas (ICD-O:9530/0) are usually intracra-
nial masses. They arise from arachnoid villi, which are 
small protrusions of the arachnoid membranes into the 
venous sinuses. Arachnoid villi may be found in parts of 
the temporal bone, including the inner ear, and on occa-
sion meningiomas may arise from these structures as pri-
mary neoplasms of the inner ear region. The most like-
ly position for a primary inner ear meningioma is in the 
wall of the internal auditory meatus, where arachnoid vil-
li are normally frequent. The histological appearances of 
a meningioma are those of a tumour with a whorled ar-
rangement of cells: meningotheliomatous if the tumour 
cells appear epithelioid, psammomatous if calcification of 
the whorled masses is prominent and fibroblastic if the 
tumour cells resemble fibroblasts. Meningiomas as well 
as acoustic neuromas may appear in the inner ear in the 
NF2 syndrome. The meningioma is a slowly growing tu-
mour of the temporal bone that has had a reputation for 
complete benignity. In the temporal bone, however, mid-
dle ear meningioma sometimes has a strong propensity 
towards local recurrence and invasion (see above).

  Lipomas (ICD-O:8850/0) of the internal auditory ca-
nal and cerebellopontine angle are rare tumours that 
may be confused clinically with the much common-
er vestibular schwannoma. On magnetic resonance us-
ing fat-suppressed T1-weighted images after gadolinium 
enhancement, however, this tumour displays character-
istics of adipose tissue rather than those of schwanno-
ma. There may be erosion of the walls of the internal au-
ditory canal as with vestibular schwannoma, and lipo-
ma may appear similar to the latter at operation. Since 

Fig. 8.24. Lipoma of the internal auditory canal. Note nerve 
branch passing through adipose tissue near the bottom. Repro-
duced from Michaels and Hellquist [68]
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the seventh and eighth cranial nerves or their branch-
es (Fig. 8.24) may pass through the lesion and their in-
tegrity be damaged by removal of the tumour it is rec-
ommended that diagnosis be made whenever the possi-
bility of this neoplasm is suspected at operation by ex-
amination of frozen sections. If a diagnosis of lipoma 
is made in this way the tumour should not be resected, 
since its further growth does not constitute a threat to 
vital structures [102].

Low-grade adenocarcinoma of probable endolymphat-
ic sac origin ( endolymphatic sac tumour): there is evidence 
of the existence of an epithelial neoplasm of the endo-
lymphatic system, mainly in the endolymphatic sac [35, 
38, 41]. Although of bland histological appearance and 
of slow growth the neoplasm seems to have considerable 
invasive capacity and therefore the term “low-grade ade-
nocarcinoma of probable endolymphatic sac origin” has 
been applied. Other terms, such as endolymphatic sac tu-
mour and Heffner’s tumour, are also in use. Some cas-
es have presented bilateral neoplasms of the same type 
and some have also been associated with von Hippel-Lin-
dau disease [64]. The course of the tumour’s growth may 
extend over many years. Tinnitus or vertigo, similar or 
identical to the symptoms of Ménière’s disease, are pres-
ent in about one-third of patients. It is presumed that ear-
ly obstruction of the endolymphatic sac leads to hydrops 
of the endolymphatic system of the labyrinth and so to 
the Ménière’s symptoms. Imaging reveals a lytic  tempo-
ral bone lesion, appearing to originate from the region 
between the internal auditory canal and sigmoid sinus 
(which is the approximate position of the endolymphatic 
sac). There is usually prominent extension into the poste-
rior cranial cavity and invasion of the middle ear.

In most cases the tumour has a papillary-glandu-
lar appearance, the papillary proliferation being lined 
by a single row of low cuboidal cells. The vascular na-
ture of the papillae in some cases has given the tumour 

a histological resemblance to choroid plexus papilloma 
(Fig. 8.25). In some cases the tumour also shows areas 
of dilated glands containing secretion that has some re-
semblance to colloid and under these circumstances the 
lesion may resemble papillary adenocarcinoma of the 
thyroid (Fig. 8.26). Such thyroid-like areas may even 
dominate the histological pattern. A few cases show a 
clear cell predominance resembling carcinoma of the 
kidney. On immunohistochemistry the epithelial cells 
of this neoplasm contain antigens of cytokeratins. Some 
tumours contain glial fibrillary acidic protein. Thyro-
globulin is always absent.

It seems possible that many cases of the so-called 
“aggressive papillary middle ear tumours” may be low-
grade adenocarcinomas of the endolymphatic sac with 
extension of the neoplasm to the middle ear (see also 
Sect. 8.3.2.3) [31]. Not all of such tumours may arise in 
the endolymphatic sac [89].

The histological appearances of low-grade adenocar-
cinomas of probable endolymphatic sac origin are in-
deed in keeping with the normal histological structure 
of the endolymphatic sac, which is lined by a papillary 
columnar epithelial layer.

 Cholesteatoma (epidermoid cyst) usually presents 
with symptoms relating to its involvement of the sev-
enth and eighth cranial nerves in the  cerebellopontine 
angle. The histological appearance is similar to that of 
middle ear cholesteatoma (see above). It is probably of 
congenital origin, but no cell rest has been discovered 
from which it might arise.

Cholesterol granuloma is a lesion of the petrous apex 
with the typical features of   cholesterol granuloma as 
seen in the middle ear and mastoid in chronic otitis me-
dia, and has been identified in recent years with increas-
ing frequency. At operation it appears cystic, the con-
tents being altered blood and cholesterol clefts with a 
foreign body giant cell reaction.

Fig. 8.25. Low-grade adenocarcinoma of probable endolymphat-
ic sac origin showing a papillary pattern. Th e epidermoid epithe-
lium on the right is probably that of the external auditory canal to 
which the tumour had extended. Reproduced from Michaels and 
Hellquist [68]

Fig. 8.26. Low-grade adenocarcinoma of probable endolymphat-
ic sac origin showing a thyroid-like glandular pattern from anoth-
er area of the tumour shown in Fig. 8.25. Reproduced from Mi-
chaels and Hellquist [68]
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Microscopic examination shows non-specific granula-
tion tissue and haemosiderin deposits in its wall. It is be-
lieved to result from an inflammatory response to an ob-
struction of the pneumatised air cells at the apex of the 
temporal bone and low cuboidal epithelium; the epitheli-
um of the air cell is sometimes identified near the choles-
terol granuloma. As the process develops, bone is eroded 
by this expansile lesion, often involving the petrous apex, 
the cerebellopontine angle and the middle ear, when the 
lesion may be mistaken for an invading neoplasm such as 
the adenocarcinoma of the endolymphatic sac [3].

8.4.2.4   Presbyacusis

Sensorineural hearing loss is an affliction that affects 
all people to a greater or lesser degree over the age of 
60 years. The greatest losses are sustained in the higher 
frequencies, but there is a moderate degree of loss of 
hearing throughout the whole range of audible frequen-
cies. It has been shown that the pathological basis of 
this condition is a complete degeneration of the organ 
of Corti and associated nerve supply at the end of the 
basal coil of the cochlea and moderate outer hair cell 
loss throughout the whole of the rest of the cochlea. An 
illustrated account of this condition will be found in Mi-
chaels and Hellquist  [68].

8.4.2.5  Malformations

Modern methods of imaging have identified a wide 
range of malformations of the inner ear. In addition, 
there is a common form of congenital sensorineural 
hearing loss in which no change can be identified by CT 
or MRI scan. In such cases it is inferred that the loss is 
caused by microscopic lesions within the organ of Corti, 
many of which have been described. Some inner ear 
malformations are associated with gene mutations. An 
account of this subject is beyond the range of this chap-
ter. A detailed and illustrated review will be found in 
Michaels and Hellquist [68].
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The deep medial cervical group consists of the prelaryn-
geal, prethyroidal, pretracheal and paratracheal lymph 
nodes. The superficial medial lymph nodes are distrib-
uted around the anterior jugular vein. The superficial 
lateral cervical nodes are located along the external 
jugular vein.

Figure 9. 1 shows the system for describing the loca-
tion of lymph nodes in the neck, and used the levels rec-
ommended by the Committee for Head and Neck Sur-
gery and Oncology of the American Academy for Oto-
laryngology-Head and Neck Surgery [99].

9.3 Cysts 
of the Neck

Cysts of the neck are pathological cavities lined with 
epithelium. The type of epithelium varies, and the cav-
ity may contain fluid, keratin, mucus or other products. 
Cervical cysts can be divided into two large groups: de-
velopmental and non-developmental. Establishing the 
precise nature of these cysts is important because there 
are considerable differences in their biological and clini-

9.1  Introduction

The neck connects the organs of the head with those of 
the thorax. It contains important anatomic structures, 
including blood and lymphatic vessels, nerves and para-
ganglia, muscles and vertebrae, and numerous lymph 
nodes, in addition to parenchymatous glands, salivary, 
thyroid, and parathyroid. The neck also contains organs 
of the upper aerodigestive tract: larynx, hypopharynx 
and segments of the oesophagus and trachea.

The fact that a neck mass can originate in any of the 
cervical structures means that a host of disorders chal-
lenges the diagnostic ability of the surgical pathologist. 
The differential diagnosis of a neck mass includes de-
velopmental, inflammatory, benign and malignant neo-
plastic lesions. The purpose of this chapter is to review 
the pathology and diagnosis of cervical cysts. Occult 
primary tumours of the neck and neck dissection also 
are discussed.

9.2  Anatomy

9.2.1  Triangles 
of the Neck

It is customary to divide the   neck into two large tri-
angles, the anterior cervical triangle and the posterior 
cervical triangle. The anterior triangle is bounded by 
the midline of the neck, the anterior border of the ster-
nocleidomastoid muscle, and the inferior border of the 
mandible. The posterior triangle is bounded by the ante-
rior margin of the trapezius muscle, the posterior border 
of the sternocleidomastoid muscle and the clavicle.

The anterior cervical triangle can be further subdi-
vided into four lesser triangles (submental, submandib-
ular, superior carotid and inferior carotid) and the pos-
terior triangle into two (occipital and supraclavicular) 
the boundaries of which are described in greater detail 
in other sources [12].

9.2.2  Lymph Node Regions 
of the Neck

The cervical   lymph nodes can be divided into superfi-
cial and deep nodes, and each of these groups into lat-
eral and medial. The deep lateral nodes are distributed 
among several large groups:
1. The submental and submandibular group;
2. The internal jugular chain (superior, middle, and in-

ferior);
3. The spinal accessory nerves chain;
4. The supraclavicular node chain.

Fig. 9.1. Cervical nodes by levels and sublevels: IA submental, 
IB submandibular, II upper jugular, IIA jugulogastric, IIB supra-
spinal accessory, III middle jugular, IV lower jugular, V Posterior 
cervical, VA spinal accessory nerve nodes, VB transverse cervical 
nodes, SC supraclavicular, VI anterior group
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cal behaviour [26]. Because of the frequent similarities in 
the morphological aspects of various cysts, a definitive 
diagnosis is dependent on clinical data. These include the 
exact location of the lesion and the age of the patient. The 
clinical manifestations of cysts depend largely on their 
size. Most cysts in the early stages are asymptomatic and 
are found on routine physical or radiographic examina-
tion. Rupture and drainage leads to infection, abscess, 
and sinus formation, which are frequently accompanied 
by pain and swelling. In certain instances, computed to-
mography scan can be of benefit in establishing the di-
agnosis and/or extension into adjacent structures [59]. 
Aspiration needle biopsy can also be useful in distin-
guishing between cysts and other pathoses that present 
a similar roentgenographic appearance [41].

In adults, an asymptomatic neck mass should be con-
sidered malignancy until proven otherwise. With the ex-
ception of thyroid nodules and salivary gland tumours, 
neck masses in adults have the following characteris-
tics: 80% of the masses are neoplastic, 80% of neoplas-
tic masses are malignant, 80% of malignancies are met-
astatic, and in 80%, the primary tumour is located above 
the level of clavicle [70]. In contrast, 90% of neck masses 
in children represent benign conditions. In a review of 
445 children with neck masses, 55% of the masses were 
congenital cysts, 27% were inflammatory lesions, 11% 
were malignant and 7% were miscellaneous conditions 
[117]. Table 9.1 lists the causes of neck masses in order 
of the frequency with which they occur, according to the 
age of the patient.

9.3.1  Developmental Cysts

9.3.1.1  Branchial Cleft Cysts, 
Sinuses and Fistulae

Branchial apparatus anomalies are lateral cervical le-
sions that result from congenital developmental defects 
arising from the primitive        branchial arches, clefts and 
pouches.

The branchial apparatus appears around the 4th 
week of gestation and gives rise to multiple structures or 
derivatives of the ears, face, oral cavity and neck. These 
structures are described in more detail in other sourc-
es [126]. Anatomically, the branchial apparatus con-
sists of a paired series of six arches, five internal pouches 
and five external clefts or grooves. The external grooves 
are of ectodermal origin and are called branchial clefts. 
The internal pouches are of endodermal origin and are 
known as pharyngeal pouches; they are separated by 
their branchial plates [126]. Each branchial arch is sup-
plied by an artery and a nerve and develops into well-de-
fined muscles, bone and cartilage. Thus, all three germ-
cell layers contribute to formation of the branchial ap-
paratus. The arches are numbered 1–6, from cranial to 
caudal, and the clefts and pouches 1–5. The correspond-
ing cleft and pouch lie immediately caudal to their nu-
merical arch, that is, the first cleft and pouch lie between 
the first and second arches, the second cleft and pouch 
lie between the second and third arches, and so on.

A number of theories exist to explain the genesis of 
branchial cleft anomalies. Regauer and associates have 
proposed that the cysts arise from the endodermally de-
rived second branchial pouch [95]. An alternative expla-
nation is that the cysts develop from cystic epithelial in-
clusions in lymph nodes that are either of salivary gland 
origin or from displaced epithelium from the palatine 
tonsil [43]. Golledge and Ellis recently reviewed the var-
ious theories on the histogenesis of branchial cleft cysts 
[43].

Papers dealing with anomalies of the branchial appa-
ratus do not always distinguish between the terms sinus 
and fistula and often use them interchangeably as syn-
onyms. A sinus is a tract that has only one opening, ei-
ther cutaneous or mucosal. A fistula is a tract that has 
two openings, one cutaneous and one mucosal. A cyst 
may occur independently or in association with a sinus 
or fistula.

Most anomalies of the branchial apparatus of con-
cern to the surgical pathologist present clinically as a 
cyst, fistula, sinus or skin tag. Fistulae, sinuses and skin 
tags occur in younger patients than cysts do [20]. Bran-

Table 9.1. Order of frequency of cervical cystic tumours according to age (extracted from [52, 68, 70, 115]). CA carcinoma

Infants and children Adolescents Adults

Thyroglossal duct cyst
Branchial cleft cyst
Lymphangioma
Haemangioma
Teratoma and dermoid
Bronchogenic cyst
Thymic cyst
Laryngocele
Metastatic thyroid ca

Thyroglossal duct cyst
Branchial cleft cyst
Bronchogenic cyst
Thymic cyst
Teratoma and dermoid
Metastatic thyroid ca

Metastatic cystic ca
Thyroglossal duct cyst
Cervical ranula
Branchial cleft cyst
Laryngocele
Parathyroid cyst
Thymic cyst
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chial cleft cysts constitute approximately 75–80% of all 
branchial anomalies, and fistulae and sinuses togeth-
er account for 15–20% of all such malformations [1]. In 
some series, external fistulae, sinuses and skin tags are 
more common than cysts [57].

Of all branchial anomalies, 92–99% are associated 
with the second branchial clefts apparatus, probably be-
cause it is deeper and longer than the others [8]. Use of 
the name “branchial cyst” without further qualification 
generally refers to a cyst of second branchial origin. Cysts 
are three times more common than sinuses and fistulae 
in this apparatus. They typically occur along the anteri-
or border of the sternocleidomastoid muscle from the hy-
oid bone to the suprasternal notch, but have infrequently 
been described in the midline, just as a thyroglossal duct 
cyst may occur laterally, as bilateral branchial cleft cysts, 
or even in the lateral wall of the nasopharynx [8, 85].

Branchial cleft anomalies have no gender preference. 
Most patients (75%) are aged 20–40 years at the time of 
diagnosis. Since fewer than 3% of cysts are found in pa-
tients older than 50 years, the pathologist must be care-
ful in making this diagnosis in this age group; a met-
astatic cystic squamous cell carcinoma in a cervical 
lymph node may masquerade as a branchial cleft cyst.

On pathologic examination the cysts are unilocular, 
usually between 2 and 6 cm in diameter, and lined with 
stratified squamous epithelium (90%), respiratory epi-
thelium (8%), or both (2%; Fig. 9.2). Lymphoid aggre-
gates with or without reactive germinal centres beneath 
the lining epithelium are found in the majority of cysts 
(75–80%). Acute and chronic inflammation, foreign 
body giant-cell reaction and fibrosis are the second-
ary microscopic changes in the wall of the cyst. In ex-
ceptional cases, heterotopic salivary tissue may even be 
found in the wall of the cyst [111]. Carcinoma in situ has 
seldom been described in the lining of the cysts [132]. 
Regauer et al. have postulated that the cysts are initially 
lined with the endodermally derived pouch type of re-
spiratory epithelium, which is replaced by squamous ep-

ithelium through an intermediate stage of pseudostrati-
fied transitional-type epithelium [95].

Fistulae and sinuses are more often found at birth 
or in early childhood than cysts. The external opening, 
when present, is usually located along the anterior bor-
der of the sternocleidomastoid muscle at the junction of 
its middle and lower thirds. The tract, if there is one, 
follows the carotid sheath; it crosses over the hypoglos-
sal nerve, runs between the internal and external carotid 
arteries and ends at the tonsillar fossa [122].

Thymic cyst and cystic low-grade mucoepidermoid 
carcinoma with prominent lymphoid stroma are consid-
erations in the differential diagnosis. The cyst’s benign 
lining distinguishes it from metastatic cystic squamous 
carcinoma.

Complete surgical excision of the cyst, sinus, or fistu-
la is indicated. In a review of 274 patients with branchial 
remnants treated at the Mayo Clinic, the recurrence rate 
was only 2.7% for patients with no history of surgery or 
infection, 14% in those with a history of infection and 
21.2% in those who had undergone prior attempts at sur-
gical removal [28].

Anomalies from the first branchial arch accounted 
for only 8% of all branchial cleft anomalies at the Mayo 
Clinic [82]. Of these, 68% were cysts, 16% sinuses and 
16% fistulae. These anomalies occur predominantly in 
females and are found in all age groups. In general, si-
nuses and fistulae tend to develop in infants and chil-
dren, whereas cysts are more common in older groups. 
Clinically, they may masquerade as parotid tumours or 
as otitis with ear drainage [82].

Disorders of the first branchial cleft are classified into 
two types [119]. Type I are those that embryologically du-
plicate the membrane (cutaneous) external auditory ca-
nal. Accordingly, only ectodermal components are ob-
served under the microscope. On histologic examination 
they are often confused with epidermoid cysts, for they 
are lined solely by keratinised, stratified squamous epi-
thelium, with no adnexal structures or cartilage. Char-
acteristically, they are located medial, inferior or posteri-
or to the concha and pinna. Drainage from cysts or fistu-
lae may occur in any of these sites. The fistula tract or si-
nus may parallel the external auditory canal and ends in a 
blind cul de sac at the level of the mesotympanum.

Type II deformities are composed of both ectoder-
mal and mesodermal elements and therefore contain, 
in addition to skin, cutaneous appendages and cartilage 
(Fig. 9.3). Patients with this defect usually present with 
an abscess or fistula at a point just below the angle of the 
mandible, through the parotid gland, toward the exter-
nal auditory canal. Type II defects are therefore more in-
timately associated with the parotid gland than are type I 
defects. Sometimes an anomaly cannot be distinguished 
as type I or type II. In those instances, Olsen et al. sug-
gested that the abnormality be classified only as to wheth-
er it is a cyst, sinus, or fistula [82]. Complete excision is 

Fig. 9.2. Branchial cleft  cyst. Wall lined with stratifi ed squamous 
epithelium
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the only effective treatment. In some cases, this may ne-
cessitate a superficial parotidectomy. First branchial cleft 
abnormalities must be differentiated pathologically from 
epidermal cysts (especially type I), dermoids (especially 
type II), and cystic sebaceous lymphadenoma.

Anomalies from the third and fourth branchial appa-
ratuses are rare and together account for fewer than 5% of 
all branchial cysts, sinuses and fistulae [80]. A fistula in 
the pyriform sinus is one of the more common manifesta-
tions of a third branchial anomaly [32]. Recurrent infec-
tions of the lower neck, including suppurative thyroiditis, 
and a fistulous tract into the pyriform sinus are the fea-
tures of a fourth branchial cleft or pouch anomaly [80].

Third and fourth branchial sinus anomalies can be 
distinguished only by detailed surgical exploration. A 
third branchial sinus always extends from the pyriform 
sinus through the thyroid membrane cranial to the su-
perior laryngeal nerve. In contrast, a fourth branchial 
sinus extends from the pyriform sinus caudal to the su-
perior laryngeal nerve and exits the larynx near the cri-
cothyroid joint [127].

Neither the fifth nor the sixth branchial arch forms 
clefts or pouches in humans [126]. Branchial cleft cysts 
have been reported infrequently in the parotid, thy-
roid and parathyroid glands, floor of the mouth, ton-
sil, pharynx and mediastinum [17]. Many of these cysts 
have the microscopic features of lymphoepithelial cysts 
(Fig. 9.4).

9.3.2  Branchiogenic Carcinoma

Branchiogenic carcinoma or primary cervical neoplas-
tic cysts are of interest from an historical viewpoint [69, 
96]. Few of the purported examples of this entity fulfil 
the four criteria that Martin et al. considered necessary 
to establish the diagnosis, which are as follows:
1. The cervical tumour occurs along the line extend-

ing from a point just anterior to the tragus, along the 
anterior border of the sternocleidomastoid muscle, to 
the clavicle;

2. The histologic appearance must be consistent with an 
origin from tissue known to be present in the bran-
chial vestigial;

3. No primary source of the carcinoma should be dis-
covered during follow-up for at least 5 years;

4. Cancer arising in the wall of an epithelium-lined cyst 
situated in the lateral aspect of the neck can be dem-
onstrated histologically (Fig. 9.5) [69].

The fulfilment of these criteria is practically impossible, 
and the existence of “ branchiogenic   carcinoma” must 
remain entirely hypothetical [69, 73, 96, 116]. The cri-
teria have been criticised on the grounds that they are 
much too restrictive and nearly preclude a diagnosis of 
branchiogenic carcinoma [15, 86].

Several authors have estimated that, even accepting 
tentative examples of branchiogenic carcinoma, its in-
cidence would be minuscule (0.3% of all malignant su-

Fig. 9.3. First branchial cleft  cyst, Type II. Squamous epithelium 
lining the cystic cavity. Note the presence of skin appendage struc-
tures and cartilage in the stroma

Fig. 9.4. Lymphoepithelial cyst. Note the absence of lymphoid 
hyperplasia

Fig. 9.5. Branchogenic carcinoma. Inset: malignant squamous 
and respiratory epithelium lining the cystic wall
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praclavicular tumours) [15, 58]. There is no doubt that 
most, if not all of them are actually cervical node metas-
tases with a cystic pattern. The palatine tonsil, or more 
generally the anatomic region of Waldeyer’s ring, is no-
torious for producing cystic solitary metastases that re-
semble the usual appearance of branchial cleft cysts [69, 
73, 96, 116].

All of the suspected branchiogenic carcinomas have 
been squamous-cell in type, and all but one have been 
in the region of the second branchial apparatus [15, 58, 
86]. The patients have been predominantly males rang-
ing in age from 38 to 71 years [15, 58]. Nearly all of these 
masses have been cystic and have resided in a lymphoid 
matrix, hence the presumed relationship to a branchial 
cyst. It should be obvious that neither cystic architecture 
nor association with lymphoid tissue is, in itself, an ac-
ceptable criterion for diagnosis of branchiogenic carci-
noma [73, 96, 116].

An absence or presence or peripheral lymphatic si-
nuses and/or follicular centres in the lymphoid tissue 
has been used to exclude or confirm metastasis to the 
lymph nodes. This criterion is not valid. Branchial cleft 
cysts often lie within lymph nodes, and metastases can 
obscure the architecture of a lymph node [96, 116].

9.3.3  Thyroglossal Duct Cyst 
and Ectopic Thyroid

Cysts and sinuses may be found along the course of the 
thyroglossal duct; these cysts develop during the migra-
tion of the thyroid gland from the base of the tongue. 
The cysts are situated in the midline of the neck, usu-
ally below the hyoid bone. A fistula may develop from 
an infected cyst.

The thyroid begins to develop during the 4th week 
of gestation when the embryo is about 2–2.5 mm long 
[126]. It is an endodermal derivative composed of two 
small lateral anlagen and the more substantial me-
dian anlage from the foramen caecum at the base of 
the tongue. Because of elongated cephalad embryonic 
growth rather than active descent, the orthotopic pre-
tracheal location of the thyroid is caudal to the fora-
men caecum [126].

Thyroglossal duct   cysts (TDC) are twice as common 
as branchial cleft cysts. In a review of 1,534 cases in the 
literature, Allard observed that, at the time of presenta-
tion, 67% of patients had a cyst and 33% a fistula [5].

Approximately 90% of TDC occur in the midline of 
the neck, although some may occur paramedially, most 
often on the left. Overall, 73.8% occur below the hyoid 
bone, 24.1% are suprahyoid, and 2.1% are intralingual 
[65]. Spinelli et al. reviewed their experience with neck 
masses in children and noted that 17 (26%) of 154 cas-
es were TDC, and branchial cleft cysts were less com-
mon [115].

Most patients with a TDC have no symptoms; they 
seek evaluation for a midline neck mass discovered in-
cidentally by themselves or a family member. The most 
common manifestations are pain, a draining sinus or 
fistula, infection, or dysphagia. A cyst in the f loor of 
the mouth may cause feeding problems in newborns, 
whereas a cyst at the base of the tongue has, in rare in-
stances, been responsible for sudden death in infancy 
[106].

Thyroglossal duct cysts  range in size from 0.5 to 
4 cm in diameter. They can be either unilocular or mul-
tilocular and usually contain mucoid material if the cyst 
is not infected or mucopurulent material or pus if it is. 
The type of epithelium lining the cyst varies from one 
case to another, or even within the same surgical speci-
men. A columnar to stratified cuboidal epithelium with 
cilia is the most common type of epithelial lining, found 
in 50–60% of cases (Fig. 9.6). Lymphoid nodules in the 
wall of the cyst are found in 15–20% of cases, while they 
occur in 75% of branchial cleft cysts. A TDC with squa-
mous lining and lymphoid tissue may be difficult to dif-
ferentiate from a branchial cleft cyst. Immunoperoxi-
dase staining for thyroglobulin may be of help. Ectopic 
thyroid tissue is identified (as collections of thyroid fol-
licles in the soft tissues adjacent to the cyst) in 3 –20% 
of TDCs, although these figures are related to some ex-
tent to the number of tissue slides taken for histologic 
examination and the extent of inflammatory and reac-
tive changes present in the surrounding tissue.

Mucous glands were identified in 60% of the TDC 
studied by Sade and Rosen [102]. These authors believe 
the mucous glands to be part of the normal thyroglos-
sal apparatus and not just glands found at the base of 
the tongue.

Thyroglossal duct remnants are treated by complete 
surgical excision using the Sistrunk operation [112]. 
This consists of a block excision of the entire thyroglos-
sal tract to the foramen caecum, as well as removal of 
the central 1–2 cm of the hyoid bone. If this procedure is 
performed, the TDC recurrence rate is less than 5% [91]. 
If the central portion of the bone is not removed, the re-
currence rate is as high as 50% [3, 74].

Ectopic   thyroid is defined by identification of gross or 
microscopic thyroid tissue outside of the thyroid gland. 
Most commonly from the base of the tongue (lingual 
thyroid) to the mid-lower neck superior to the orthotop-
ic thyroid [25]. The ectopia can be complete or more of-
ten associated with an orthotopic thyroid.

Hypothyroidism is a frequent finding in patients with 
lingual thyroid [105]. Batsakis and collaborators noted a 
clinical prevalence of lingual thyroid of 1 in 10,000 in-
dividuals, but an autopsy prevalence of 1 in 10 [10]. Ec-
topic thyroid is histologically composed of uniform, of-
ten small, follicles containing minimal colloid. The mi-
crofollicles are usually intercepted by the skeletal mus-
cle of the tongue.
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Patients with presumed ectopic thyroid should un-
dergo a preoperative thyroid scan to rule out ectopic 
thyroid gland, because patients with an ectopic thyroid 
gland have no additional normally functional tissue, 
and thus are rendered permanently athyroid by excision 
of the ectopic gland [88].

Carcinoma from the thyroglossal duct (Hürthle cell 
adenomas and papillary carcinomas) have been report-
ed in less than 1% of TDC [6, 118]. Yoo et al. reviewed 
115 cases of papillary carcinoma arising in TDC pub-
lished in the literature [128]. These tumours are typi-
cally intracystic, and usually the thyroid gland proper is 
uninvolved. However, multifocal papillary carcinomas 
have been documented in TDC as well as in the gland [6, 
118]. Most researchers agree that a) total thyroidectomy 
is not routinely indicated as long as there are no palpable 
abnormalities in the gland and no significant scintiscan 
findings, and b) the Sistrunk operation probably offers a 
reasonable chance of cure [6, 63, 118, 128].

9.3.4  Cervical Thymic Cyst

Faulty development of the third and fourth pharynge-
al pouches results in abnormalities of the thymus and 
parathyroid glands.

Cervical thymic   cysts (CTC) are morphological-
ly identical to their mediastinal counterparts. They are 
found in the anterior triangle of the neck along the nor-
mal path of descent of the thymus, with or without para-
thyroid glands, and they have a fibrous band or a solid 
thymic cord connection to the pharynx or mediastinum.

The thymus develops as paired structures from the 
third branchial pouch in the 6th week of gestation. 
The endodermal primordium of the thymus has a duc-
tal or luminal connection to the pouch that is known 
as the thymopharyngeal duct. Ventromedial and cau-
dal growth of the respective anlage results in separation 
of the thymus from the pharynx. The fragmented rem-

nants of the solid thymopharyngeal duct are thought to 
be the progenitors of accessory parathyroid and thymic 
tissue in the neck [62]. The inferior parathyroid glands 
also originate from the third pouch, and their descent 
with the thymus explains their localisation relative to 
the superior parathyroids, which arise from the fourth 
branchial pouch. By the end of the 8th week, the lower 
poles of the thymic anlage approach each other, but do 
not fuse, at the level of the aortic arch. Failures to invo-
lute or descend of any of the thymic anlage are respon-
sible for a variety of abnormalities, such as thymic cysts. 
The reader is referred to the excellent paper by Zarbo et 
al. for the classification of these developmental abnor-
malities of the thymus [130].

Cervical thymic cysts are uncommon; approximate-
ly 120 cases in children were reported through 2001 [51, 
89]. Males are affected more commonly than females. Ac-
cording to Guba et al., 70% of CTC are on the left side of 
the neck, 23% on the right and the remainder in the mid-
line [47]. They can be found anywhere from the angle of 
the mandible to the sternum, paralleling the sternocleido-
mastoid muscle and normal descent of the thymus. Sixty-
seven percent occur in the first decade of life. The remain-
der occur in the second and third decades [51].

The cysts range between 2 and 15 cm and may be ei-
ther unilocular or multilocular. The epithelial lining 
may be cuboidal, columnar, or stratified squamous. In 
some areas, the epithelium may be replaced by fibrous or 
granulation tissue containing cholesterol clefts and mul-
tinucleated giant cells. To qualify a cyst as a CTC, thy-
mic tissue must be found within the cyst wall (Fig. 9.7); 
detection of this tissue may require numerous sections.

Cervical thymic cysts rarely have malignant poten-
tial. Recently, Moran et al. reported for the first time 
carcinomas arising in CTC [76]. This contrasts with me-
diastinal thymic cysts, in which malignancies are often 
seen. CTC also have not demonstrated pseudoepitheli-
omatous hyperplastic changes, as in some mediastinal 
cysts.

Fig. 9.6. Th yroglossal duct cyst. Th yroid follicles are present in 
the wall

Fig. 9.7. Cervical thymic cyst. Notice Hassall’s corpuscles in the 
wall (arrow)
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The differential diagnosis includes the other develop-
mental cysts of the neck, as well as rare cystic presenta-
tions of Hodgkin’s disease, thymoma, and germinoma. 
These three neoplasms are more likely, however, to pres-
ent in the anterior mediastinum. The reader is referred 
to the excellent paper by May for clinical features useful 
in differentiating these conditions [70]. Complete surgi-
cal excision is the treatment of choice.

9.3.5  Cervical Parathyroid 
Cyst

Cysts of the parathyroid glands, like thymic cysts, have 
several characteristic morphologic features, including a 
persistent hollow tract with the third or fourth branchial 
pouch. It is estimated that 5% of neck cysts or fewer are 
parathyroid in origin. Few parathyroid cysts have been 
reported in childhood, implying that most are acquired, 
including cystic parathyroid adenoma.

There appear to be two distinct types of parathyroid 
  cysts: non-functioning and functioning. The former 
make up the majority of these cysts and are about two 
to three times more common in women than in men. 
The mean age of patients with a non-functioning cyst is 
43.3 years. Functioning cysts account for 11.5 to 30% of 
these cysts [48]. They are more common in men by a ra-
tio of 1.6:1 and tend to occur in sites other than the infe-
rior parathyroid glands, from the angle of the mandible 
to the mediastinum [120]. The mean age of patients with 
functioning cysts is 51.9 years.

About 95% of these cysts occur below the inferior 
thyroid border, and 65% are associated with the inferi-
or parathyroid glands. Cysts have been identified from 
the angle of the mandible to the mediastinum, howev-
er, and they can occur in the thyroid lobe or posteri-
orly [36].

Fine-needle aspiration is the principal diagnostic 
tool. Aspiration of clear fluid with an elevated parathy-

roid hormone level is a definite indication of a parathy-
roid cyst. The C-terminal/midmolecular zone of the 
parathyroid hormone should be assayed, because the 
N-terminal-specific assay is frequently associated with 
false-negative results [81].

Histologic studies show that a parathyroid cyst’s wall 
is usually formed by a solitary layer of compressed cu-
boidal or low columnar epithelium, with either chief or 
oxyphilic cells present in the fibrous capsule (Fig. 9.8). 
Some cysts may not have any identifiable parathyroid 
tissue, but even in these cases a diagnosis can be estab-
lished by testing the cystic fluid. Immunostaining for 
parathyroid hormone could be of help.

Aspiration may be curative, but persistence or recur-
rence of the cyst is a sign that surgical removal is in or-
der. Functional cysts are associated with a high risk of 
other parathyroid gland abnormalities such as hyper-
plasia or adenoma [92].

9.3.6  Cervical Bronchogenic 
Cyst

Cervical bronchogenic   cysts are uncommon congenital 
lesions found almost invariably in the skin or subcutane-
ous tissue in the vicinity of the suprasternal notch or ma-
nubrium sterni, rarely in the anterior neck or shoulder.

Bronchial   cysts are derived from small buds of diver-
ticula that separate from the foregut during formation of 
the tracheobronchial tree. When they occur outside the 
thoracic cavity, the cyst presumably arises from erratic 
migration of sequestered primordial cells.

They are usually discovered at or soon after birth 
and appear as asymptomatic nodules that slowly in-
crease in size or as draining sinuses exuding a mucoid 
material. They are more common in males, in some se-
ries by a margin of 3:1 [31]. The cysts range from 0.3 
to 6 cm in size. They are lined by ciliated, pseudostrati-
fied columnar epithelium (Fig. 9.9). If the cyst is infect-

Fig. 9.8. Cervical parathyroid cyst lined with cuboidal epitheli-
um. Parathyroid tissue is present in the wall

Fig. 9.9. Cervical bronchogenic cyst. Respiratory epithelium lines 
the cyst wall
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ed squamous epithelium is found. The cyst wall contains 
smooth muscle, elastic fibres and seromucous glands. In 
the 30 cases studied by Fraga et al., smooth muscle was 
identified in 24 and seromucous glands in 16. In con-
trast to their intrathoracic counterparts, only 2 con-
tained cartilage [39].

A bronchogenic cyst can be distinguished from a ter-
atoma by a complete absence of tissues other than those 
that can be explained on the basis of a malformation. 
The lack of ciliated epithelium distinguishes a lateral 
cervical cyst containing gastric mucosa from a cervi-
cal bronchogenic cyst. TDC can be differentiated from a 
bronchogenic cyst by finding thyroid follicles; further-
more, TDC do not contain smooth muscle or cartilage.

Complete surgical excision of a bronchogenic cyst 
along with its sinus tract is curative. Malignancies have 
not been described in cervical bronchogenic cysts.

9.3.7  Dermoid Cyst

ICD-O:9084/0
The term dermoid   cyst should be reserved for a cystic 
neoplasm that originates from the ectoderm and meso-
derm; endoderm is never found in these cysts [101]. The 
head and neck area is a common site of occurrence for 
dermoid cysts, accounting for 34% of cases. These cysts 
are located in the skin and subcutaneous tissues [113].

The position of these dermoid cysts at the midline 
and along the lines of embryonic fusion of the facial 
processes is consistent with their origin by inclusions of 
ectodermal tissue along lines of closure at junctions of 
bone, soft tissue, and embryonic membranes [87].

Dermoid cysts in the neck account for 22% of mid-
line or near-midline neck lesions [101]. They have been 
described in the upper neck, near the thyroid cartilage, 
and as low as the suprasternal notch. They may occur in 
people of almost any age. More than 50% are detected by 
the time a person is 6 years old, and approximately one-
third are present at birth [87, 101, 113]. The distribution 
between the sexes is approximately equal.

Dermoid cysts range in size from a few millimetres 
to 12 cm in diameter. On microscopic examination they 
are lined by stratified squamous epithelium supported 
by a fibrous connective tissue wall. Ectodermal deriva-
tives may be seen, including dermal adnexa such as hair 
follicles, sebaceous glands, and sweat glands.

9.3.8  Unclassified Cervical 
Cyst

Some cysts may be difficult to classify because of an 
apparent discrepancy between the anatomic site of pre-
sentation and the histologic features, indeterminate mi-
croscopic findings, loss of an intact epithelial lining, or 

mixed histologic appearance. When a final determina-
tion regarding the type of cyst is not possible, the term 
“congenital or developmental cyst, indeterminate type” 
should be used [121].

9.3.9  Non-Developmental 
Cysts

Most of the non-developmental cysts in the head and 
neck region occur in the jaw bones, oral cavity or pa-
renchyma organs, such as the thyroid gland, salivary 
glands and parathyroid glands. Mucoceles, ranulas, and 
laryngoceles are considered non-developmental cysts 
that may occur in the neck. Ranulas are actually pseudo-
cysts: they lack an epithelial lining. Because they mimic 
true cysts histopathologically as well as clinically or ra-
diographically, however, it is reasonable and convenient 
to include them in a general discussion of cystic lesions. 
Mucoceles are discussed in Chap. 5.

9.3.9.1  Ranula

A  ranula is a special type of mucous retention cyst most 
commonly caused by partial obstruction of the excre-
tory duct of the sublingual gland. Rarely, it may origi-
nate from the cervical sinus or from branchial cleft rem-
nants. The classic or simple ranula is a true cyst lined 
with cuboidal, columnar or squamous epithelium and 
filled with mucoid material similar to that found in mu-
coceles. It produces a mass in the floor of the mouth to 
one side of the midline. Dissection of the mucus into the 
fascial planes of the neck results in a pseudocyst called 
plunging ranula. Simple ranulas are distinguished from 
mucoceles by their location and by the presence of an 
epithelial lining [11].

The plunging ranula may mimic other cystic or glan-
dular swellings, such as dermoid and epidermoid cysts, 
TDC or cystic hygroma. Quick and Lowell [90] have 
pointed out that no specific clinical diagnostic tests are 
available to distinguish these lesions. Consequently, a 
definitive diagnosis is dependent on postoperative his-
topathologic evaluation of the surgical specimen.

The management of these lesions requires removal of 
the sublingual gland and excision of the ranula. The re-
currence rate after this procedure is 0%. Excision of only 
the ranula was followed by a 25% recurrence rate, whereas 
marsupialisation results in a 36% recurrence rate [129].

9.3.9.2  Laryngocele

 Laryngocele is a dilatation of Morgagni’s ventricle or its 
appendages, which is filled with air or fluid [16, 37, 49]. 
For more details on this lesion, see Chap. 7. 
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9.4  Cystic Neoplasms

9.4.1  Cystic Hygroma 
and Lymphangioma

 Cystic   hygroma and  lymphangioma represent the two 
ends of the spectrum of the histopathologic classifica-
tion of lymphatic lesions [124]. Whether these are true 
neoplasms or represent malformations or hamartomas is 
still debated, but this issue is of no clinical consequence. 
These lymphatic lesions may be divided into three mor-
phologic types: capillary (lymphangioma circumscrip-
tum, ICD-O:9171/0), cavernous (lymphangioma cav-
ernosum, ICD-O:9172/0), and cystic (cystic hygroma, 
ICD-O:9173/0) [34].

Lymphangiomas are relatively rare. Almost all 
lymphangiomas appear during the first 2 years of life, 
most commonly in the oral cavity, parotid gland, neck 
or axilla. Lymphangiomas often lie in the lateral cervi-
cal region beneath the platysma, less frequently in the 
anterior cervical region, and may extend into the me-
diastinum.

Cervical cystic hygroma (hygroma colli cysticum) is 
a cystic lymphangioma of the neck. It can be associat-
ed with foetal hydrops and  Turner’s syndrome [27]. This 
lesion consists microscopically of lymphatic channels 
of variable size and shape lined with typical endothe-
lial cells. Focal infiltrates of lymphocytes in the stroma 
are common.

The main differential diagnosis of lymphangio-
mas of the head and neck is cavernous haemangioma. 
Lymphangiomas contain proteinaceous f luid and thin 
valves, and the surrounding tissue is usually infiltrated 
by lymphocytes, whereas cavernous haemangiomas are 
filled with red blood cells and lack valve structures.

Treatment of lymphangioma consists of surgery; 
staged procedures may be required for large lesions. Re-
currence rates range from 15 to 80% [38].

9.4.2  Haemangioma

 Haemangiomas are a heterogeneous group of vascular 
lesions commonly located in the head and neck. Most 
haemangiomas in this region are superficial; however, 
they may arise within skeletal muscle and involve pa-
renchymal tissue such as salivary glands and the thy-
roid gland. Haemangiomas are classified by morpholo-
gy into capillary, cavernous, arteriovenous, venous and 
epithelioid types [78]. Of these types, cavernous is the 
one that most often simulates a cyst. The other types 
more often manifest themselves as solid lesions.

9.4.3  Teratoma

ICD-O:9080/1
  Teratomas are neoplasms composed of elements from 
more than one of the three germ layers (ectoderm, en-
doderm and mesoderm). Cervical teratomas represent 
only about 3% of all teratomas [9]. In the head and neck 
region, lesions are also found in the central nervous sys-
tem, orbit, temporal fossa, oropharynx, oral cavity, na-
sopharynx, nasal cavity, palate and tonsil [60].

Teratomas arising in the cervical region are rare. Al-
though they were previously divided into those arising 
from the thyroid gland and those arising elsewhere, this 
distinction has not proved to be clinically useful. The 
most significant clinical marker divides the tumours 
presenting in infancy or early childhood from those pre-
senting after the first decade of life. The former group 
exhibits primarily benign clinical behaviour. However, 
such lesions are associated with a high mortality rate at 
the time of birth, generally because the airway and pul-
monary function are compromised. The latter group is 

Fig. 9.10. Mature teratoma. Cysts lined with squamous and respi-
ratory epithelium. Cartilage is present

Fig. 9.11. Immature teratoma composed of primitive neuroecto-
dermal tissue
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composed of tumours that are usually smaller and more 
likely to be malignant [9, 33, 44, 50].

Various systems of classification for teratomas have 
been proposed. The majority of these were considered 
by Gonzalez-Crussi, who presented a tentative new clas-
sification system for all teratomas that does not rely on 
the primary site of occurrence of the tumour [44].

On gross examination, these tumours are usually 
cystic, but they can be solid or multiloculated. They are 
commonly encapsulated, lobulated masses that measure 
up to 15 cm in their greatest dimension [44]. On micro-
scopic examination, the cervical teratomas are similar to 
those found in other anatomical regions. They may con-
tain skin, hair, fatty tissue, central nervous tissue, carti-
lage, bone and components of the respiratory or diges-
tive tract (Fig. 9.10). Areas of more immature or embry-
onal tissue may be present (Fig. 9.11).

It is exceedingly important to adequately sample 
all potentially teratomatous tumours. Specifically, sol-
id areas with necrosis or haemorrhage should be care-
fully examined. It is not unusual to find, in teratomas 
throughout the body, small foci of malignant germ cell 
tumours, especially endodermal sinus tumour or cho-
riocarcinoma. The presence of either of these two tissue 
types adversely affects patient prognosis. It is also im-
portant for the pathologist to recognise that the more 
immature foetal tissues have malignant potential [10, 33, 
44, 50]. Patients with these tumours require especially 
close clinical follow-up.

Cervical teratomas in the neonate are almost always 
benign, whereas the few reported cases of cervical tera-
toma arising in adults were malignant [44]. To the best 
of our knowledge, only seven cases of congenital cervi-
cal teratoma with metastasis have been reported [50]. 
Resection seems to offer the best control in cases of ag-
gressive biologic behaviour.

Most authors strongly favour the operative manage-
ment of teratomas [33, 44, 50]. When malignant compo-
nents are found in a teratoma, the patient may need che-
motherapy and/or radiotherapy in addition to surgery.

9.4.4  Cervical Salivary 
Gland Cystic Neoplasms

Heterotopic normal salivary glands and   salivary gland 
neoplasms arising in cervical lymph nodes may simulate 
cervical cysts [107, 131]. These are uncommon neoplasms, 
and the pathologist may confuse them with metastatic 
salivary gland tumours [23, 131]. Ectopic islands of sali-
vary gland tissue within lymph nodes have been impli-
cated in the pathogenesis of lymphoepithelial   cysts and 
some neoplastic lesions by several authors [22, 108].

This type of neoplasm presents as a painless mass, 
often cystic, located in the periparotid region, the up-
per neck, or the anterior cervical triangle. Occasional-

ly, however, these tumours have been described in the 
lower neck [108, 131]. In the series reported by Zatchuz 
et al., the age of the patients ranged from 10 to 81 years, 
with a mean of 45 years. Females were affected more 
commonly than males, with a ratio of 3:1 [131].

The tumours that more often arise in ectopic salivary 
gland tissue in the lymph nodes and simulate cysts are 
Warthin’s tumour and sebaceous lymphadenoma. Other 
rare types of salivary gland tumours that may resemble 
cervical cysts, are dermal analogue tumours, mucoepi-
dermoid carcinomas and acinic cell carcinomas [67, 103]. 
The pathology of these lesions is discussed in Chap. 5.

Surgical excision is the treatment of choice. In sialo-
carcinomas, excision of the adjacent salivary gland may 
appear to be the appropriate treatment to define the site 
of the primary tumour, because malignant salivary tu-
mours located within lymph nodes suggest metastatic 
disease.

9.4.5  Miscellaneous Lesions

Other tumours that may appear as cervical cysts are 
cystic neurogenic neoplasms and cervical thymomas. 
In the neck, the most common locations for neuromas 
with cystic degeneration are along the course of the va-
gus nerve or the cervical sympathetic chain [4]. Cervical 
  thymomas are classified as being one of four types:
1. Ectopic hamartomatous thymoma,
2. Cervical thymoma,
3. Spindle epithelial tumour with thymus-like differen-

tiation (SETTLE),
4. Carcinoma showing thymus-like differentiation 

(CASTLE).

Of these, the first is benign and the second can be lo-
cally aggressive. The third and fourth types are malig-
nant [18].

Infectious processes often simulate cervical cysts. 
Such infections can be bacterial, fungal, parasitic, or vi-
ral [46, 104, 114]. Amyloidosis and carotid artery aneu-
rysms have been reported to mimic cervical cystic tu-
mours [24, 35].

9.5  Paraganglioma

ICD-O:8680/1
 Paraganglioma, often referred to as chemodectoma, is a 
tumour derived from paraganglia, structures of neuro-
ectodermal crest derivation that are found throughout 
the body. Paragangliomas are intimately associated with 
vascular and neural structures in the head and neck 
region and are most commonly classified according to 
their location: jugulotympanic, vagal, carotid body, and 
others, including laryngeal, nasal and ocular [30, 61]. In 
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this section, only neoplasms of the carotid body and in-
travagal paraganglia are discussed.

Carotid body paragangliomas are the most common 
tumours of the head and neck paraganglia, making up 
60–70% of the tumours of this type [30, 61, 100]. Lack et 
al. found 69 paragangliomas of the head and neck in more 
than 600,000 operations (0.12%), and only 1 in 13,400 au-
topsies at Memorial Hospital in New York city [61].

The tumour, typically located in the carotid bifurca-
tion, is typically found in individuals of either sex in the 
third to the eighth decades of life. It often presents as a 
painless, slowly enlarging mass. It is the only neoplasm 
that arises in that particular location. Carotid angiogra-
phy is a valuable diagnostic aid. The risk of developing 
this tumour is higher in persons living at high altitudes 
than those living at sea level [100]. Carotid body paragan-
gliomas with endocrine activity are rare. The tumour sel-
dom undergoes malignant transformation; histologic cri-
teria are of little prognostic value. The incidence of metas-
tasis is estimated to be less than 10% [14, 61].

The vagal region is the third most frequent site of in-
volvement after the carotid body and jugulotympanic 
region. Unlike the circumscribed carotid body, the va-
gal paraganglioma represents collections of microscopic 
nests located along the vagus nerve distal to the gangli-
on nodosum. Because of the variability in location of the 
normal vagal paraganglia, paragangliomas arising from 
these structures also vary in location. At the time of di-
agnosis, patients are usually in the fourth to fifth decade 
of life, and there is a female predominance [14, 30].

Patients generally report a slowly growing neck mass, 
and, because of the intimate relationship with the vagus 
nerve, cranial nerve palsies may also be present [14, 30]. 
Vagal paragangliomas displace the carotid vessels ante-
riorly, are grossly round or fusiform, and abut the base 
of the skull. Multiple, also bilateral, and familial occur-
rences of paragangliomas have been documented.

Paragangliomas have a tan, soft cut surface. Para-
gangliomas from all regions of the head and neck are 

histologically similar. They are well circumscribed and 
composed of chief cells arranged in nests known as Zell-
ballen (Fig. 9.12). The tumour cells have granular cyto-
plasm and round nuclei with prominent nucleoli. Nucle-
ar pleomorphism may be present, but mitosis is rare, and 
necrosis is usually present only if the patient underwent 
preoperative embolisation or if the nests of cells are very 
large. Compressed sustentacular cells and a rich capil-
lary network surround each nest. A reticulin stain high-
lights the Zellballen arrangement of the cells. Malignant 
varieties are difficult to distinguish on histologic exam-
ination, but generally they have a higher mitotic rate and 
more necrosis than benign tumours. Vascular invasion 
may be present in both benign and malignant paragan-
gliomas.

The chief cells are positive for neuroendocrine mark-
ers such as chromogranin and synaptophysin. They are 
usually negative for cytokeratin, but an occasional case 
has been reported to be positive [55]. The sustentacular 
cells are positive for S-100 protein [55].

Electron microscopy studies show the tumour cells 
to contain neurosecretory granules. The cells have cy-
toplasmic processes that surround neighbouring cells, 
and the cytoplasm contains abundant large mitochon-
dria and inconspicuous Golgi apparatus, smooth and 
rough endoplasmic reticulum.

Although histologic findings are generally quite dis-
tinctive, the differential diagnosis of paragangliomas of 
the head and neck may include endocrine neoplasms aris-
ing from the thyroid (medullary carcinoma) or parathy-
roid glands and other neuroendocrine carcinomas. Less 
commonly, alveolar soft part sarcoma, melanoma, granu-
lar cell tumour and metastatic renal cell carcinoma are in-
cluded in the differential diagnosis [14, 30, 55, 61].

Surgery is the treatment of choice for paraganglio-
mas. If the neoplasm is completely excised, recurrence is 
relatively rare; recurrence rates are 10% for carotid body 
tumours and 5–25% for vagal paragangliomas [14, 30, 
55, 61]. Radiotherapy may be useful as a palliative meth-
od for those tumours that cannot be controlled by surgi-
cal means. Local infiltration of vagal body tumours and 
extension into the cranial cavity represent significant 
problems in disease control. The rate of metastasis in in-
travagal tumours is estimated at 16%, but most of these 
are to regional lymph nodes [14, 30].

9.6  Unknown Primary 
and Secondary Tumours

9.6.1  Definition

In head and neck oncology, the term “ unknown primary 
tumour” means a primary neoplasm that has not been 
found in a patient with neck metastasis, even after a 

Fig. 9.12. Zellballen pattern in a carotid body tumour
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thorough work-up. The neck metastasis may represent 
regional or distant primary disease.

9.6.2  Clinical Features

An enlarged cervical lymph node is frequently the first 
clinical manifestation of a neoplastic process in the head 
and neck. Cervical lymph node metastasis is the pre-
senting symptom in 25% of patients with cancer of the 
oral cavity or pharynx, in 47% of patients with nasopha-
ryngeal carcinoma, and in 23% of patients with thyroid 
carcinoma. In some instances, however, despite a thor-
ough search, a primary tumour cannot be found [45, 64, 
72, 79, 93, 123].

Patients with a high probability of a metastatic tu-
mour in the cervical lymph nodes are men (male: fe-
male ratio 4:1) older than 40 years, who smoke and 
drink alcohol heavily. They usually present with a 
painless node larger than 2 cm along the jugular chain 
or the supraclavicular fossa. Various groups of lymph 
nodes can be affected by metastatic neoplasms, but the 
most frequently involved are the upper jugular (71%), 
the midjugular (22%), the supraclavicular (18%), and 
the posterior cervical nodes (12%). Approximately 14% 
of patients with such disease have more than one lymph 
node group affected by metastases and 10% have bilat-
eral lymph node metastases [45, 123]. The lymphatic 
drainage of the head and neck region is highly predict-
able, and the location of the adenopathy may provide 
a clue to the location of the primary lesion. Table 9.2 

shows the probable primary sites by region of metasta-
sis [75, 109, 125].

9.6.3  Search 
for the Primary Tumour

If the search is conducted systematically, the primary 
cancer can be discovered in 75–90% of patients present-
ing with cervical adenopathy. Evaluation protocols have 
been outlined by several authors [66, 72]. With advances 
in upper aerodigestive tract examination that use flex-
ible fibre optic endoscopes and rigid telescopes, the fail-
ure of radiographic tests to determine the location of an 
unknown primary has become even more apparent. This 
may change in the future, however, with the application 
of advanced radiologic techniques that allow functional 
assessment of tissues. Single-photon emission computed 
tomography (SPECT) using 2-(18-F) fluoro-2-deoxy-
D-glucose was able to detect 9 out of 11 histologically 
proven occult primary neoplasms of the upper aerodi-
gestive tract [77].

The success rates of the ultimate detection of oc-
cult primaries (by various authors) vary between 10 
and 75% [64, 72, 79]. As might be expected, occult 
primary tumours are significantly less likely to be de-
tected in patients treated with radiation [98]. Nearly 
50% of primary carcinomas originally considered oc-
cult that are eventually found in patients after treat-
ment of the cervical lymph node are located in the re-
gion of Waldeyer’s ring [73, 116]. Of originally un-

Table 9.2. Location of lymph node metastasis and predominant sites of their primary tumours (extracted from [75, 99, 125]. ENT ear 
nose throat, GI gastrointestinal, GU genitourinary

Lymph node region affected by metastasis Predominant sites(s) of primary tumour

Sublevel IA (submental) Anterior fl oor of mouth; anterior oral
tongue, anterior mandibular ridge lower lip

Sublevel IB (submandibular) Oral cavity, anterior nasal cavity,
midface, submandibular gland

Sublevel IIA (upper jugular) Waldeyer’s ring, oral cavity, nasal
cavity, oropharynx, supraglottis, fl oor
of mouth, pyriform sinus

Sublevel IIB (upper jugular) Anterior tongue, nasopharynx, tonsil

Level III (middle jugular) Hypopharynx, base of tongue
posterior pharyngeal wall, supraglottic larynx

Level IV (lower jugular) Hypopharynx, thyroid

Sublevels VA, VB (posterior cervical)
Supraclavicular

Nasopharynx, thyroid, oropharynx
Lungs (40%), thyroid (22%)
GI tract (12%), GU tract (8%)
all ENT regions (20%)
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known primary tumours found below the clavicle, the 
largest number are in the lungs, followed by the gas-
trointestinal tract.

In cases in which the primary tumour is not found, 
the most likely explanations are that either the primary 
lesion is so small that it is not visible or it has regressed 
spontaneously. The latter consideration is speculative, 
since spontaneous regression cannot be proved. Al-
though the origin of a carcinoma in the wall of a bran-
chiogenic cyst is possible, this remains entirely hypo-
thetical. Few observers are willing to agree that primary 
squamous cell carcinoma (SCC) or other types of carci-
noma arise in branchiogenic cysts. The most attractive 
hypothesis, therefore, is that the primary neoplasm is 
too small to be detected.

9.6.4  Common Location 
of the Primary Tumour

The gross appearance of a metastasis is important only 
when it is present in a cystic node, because in cystic me-
tastases, the primary tumour is most frequently located 
in the palatine tonsils or in Waldeyer’s ring [79, 96, 116]. 
In other situations, the metastatic deposits may adopt a 
multitude of appearances, from the solid white-grey to 
yellow haemorrhagic deposits of renal cell carcinoma to 
the deeply pigmented focus of metastatic melanoma.

9.6.5  Histologic Type of Metastases 
and Immunohistochemical 
Features

Nearly any histologic type of malignancy can present as 
a metastasis to the cervical lymph nodes, but metastatic 
SCC is by far the most common tumour to do so. In cas-
es of metastases of an unknown primary tumour to the 
cervical lymph nodes, 80–85% are of this histologic type 
(Table 9.3). Undifferentiated carcinomas, adenocarcino-
mas, thyroid carcinomas, melanoma, rhabdomyosarco-
mas and sialocarcinomas are the other neoplasms that 
often metastasise to cervical lymph nodes. Adenocarci-
nomas, undifferentiated carcinomas and thyroid carci-

nomas more commonly metastasise to the supraclavicu-
lar and scalene nodes. Most of the adenocarcinomas in 
the upper jugular region are metastases from lesions of 
the sinonasal tract or salivary glands.

The origin of a keratinising SCC, regardless of differ-
entiation, cannot be suggested by its morphology alone. 
The location of the node can, however, be a clue about the 
location of the primary neoplasm (Table 9.2). The cyto-
keratin (CK) pattern may be of some help in determin-
ing the origin of the metastasis. SCC of the upper aerodi-
gestive tract are positive for CK 5/6, 10, 13,14 ,17 and 19, 
whereas SCC of the lung are positive for CK 5/6, 12 and 
14 in 100% of cases and CK 17, 8/18 and 19 in 80% of cas-
es. Fewer than 4% of cases are positive for CK 7 and 20 
[21]. Furthermore, thyroid transcription factor 1 (TTF-1) 
is positive in 10 to 37% of pulmonary SCC [83].

A cystic neoplasm composed of poorly differentiat-
ed non-keratinising carcinoma recapitulating tonsillar 
crypt epithelium (Fig. 9.13) most likely originates in the 
lingual or faucial tonsil [73, 96, 116]. Metastases from 
the tonsil are often unicystic, whereas those from the 
tongue are more often multicystic [96]. Since the car-
cinomas are deep in the tonsils, tonsillectomy rather 
than biopsy is needed to demonstrate the primary neo-
plasm [97]. A subset of these crypt carcinomas are of-
ten positive for CK 7, especially those with basaloid fea-
tures (Fig. 9.14) [94]. These two types of metastatic cys-
tic carcinoma are often mistaken for a branchial cleft 
cyst or branchogenic carcinomas by the unwary pathol-
ogist [73, 96, 116].

9.6.6  Differential Diagnosis

Cystic metastatic SCC should be distinguished from 
benign lesions lined with benign squamous epithelium, 
such as branchial cleft cysts, AIDS-related cystic lym-
phoid hyperplasia, benign lymphoepithelial cysts, thy-
mic cysts and cystic cervical thymomas. In all these le-
sions, the bland appearance of the epithelium rules out 
metastatic SCC.

The most common location of metastatic adenocar-
cinomas in the neck is in the lower regions, and the pri-
mary neoplasms are usually located in the thyroid, lung, 

Table 9.3. Frequency of histologic type of metastases from unknown primary tumours (Extracted from [64, 66, 75])

Cervical Supraclavicular

Squamous cell carcinoma
Undifferentiated carcinoma
Melanoma
Thyroid carcinoma
Adenocarcinoma
Salivary gland carcinoma

Adenocarcinoma
Squamous cell carcinoma
Undifferentiated carcinoma
Thyroid carcinoma
Prostate carcinoma
Sarcoma
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gastrointestinal tract, or prostate. In the upper and mid-
dle neck, on the other hand, the primary lesions are lo-
cated in the sinonasal tract and salivary glands. Only in 
cases of thyroid carcinoma or prostate carcinoma is the 
origin of an adenocarcinoma apparent from the mor-
phology of the nodal metastases. Metastatic adenocar-
cinomas with enteric morphology can arise in the sino-
nasal region; they are CK 20-positive, like their counter-
parts of colonic origin [21]. Thyroglobulin, calcitonin, 
and TTF-1 are useful markers to probe the thyroid ori-
gin of a neoplasm of unknown origin [83]. Adenocarci-
noma of the prostate may present as metastasis in the left 
side of the neck, especially in the supraclavicular nodes. 
The diagnosis can be confirmed by using the prostate-
specific antigen (PSA) test (Table 9.4).

The presence of oestrogen receptors and gross cys-
tic disease fluid protein 15 (GCDFP-15) would suggest a 
breast origin for adenocarcinoma, but these markers are 
non-specific for the breast. Lung adenocarcinomas are 
positive for TTF-1 and B 72.3 (Table. 9.4) [83].

Benign glandular inclusions in cervical lymph nodes 
should not be mistaken for metastatic adenocarcino-
mas; heterotopic glands of salivary tissue are common 
in the paraparotid lymph nodes and less common in the 
upper cervical nodes. Acinic cell carcinomas, mucoepi-
dermoid carcinomas, Warthin’s tumour and pleomor-
phic adenomas have been described in cervical lymph 
nodes, and they should not be confused with metastatic 
adenocarcinomas [23, 67, 131].

Fig. 9.13. Metastatic cystic tonsillar crypt carcinoma, resembling 
a branchial cleft  cyst. Inset: high power view of non-keratinising 
carcinoma, human papilloma virus type 16 positive

Fig. 9.14. Cytokeratin 7 positive metastatic tonsillar basaloid car-
cinoma in a cervical lymph node

Table 9.4. Immunohistochemical approach to metastasis of unknown primary tumour. (Extracted from references [19, 21, 29 ,40, 56, 
66, 83, 84, 94])

Cytokeratin-positive
Keratinizing squamous cell carcinoma CKs 5/6, 7 and 20
Non-keratinizing squamous carcinoma CKs 5/6, 7 and 20

EBV, HPV 16

Adenocarcinoma CKs 7, 20
TTF-1
Thyroglobulin
Females: GCDFP-15, WT-1, CA 125
Males: PSA .Young males: AFP, HCG

Undifferentiated carcinoma CKs 7 and 20
Synaptophysin
Chromogranin
EBV

Cytokeratin-negative
Various tumours S-100 protein

HMB 45
Melan A
Desmin
Lymphoma markers
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Metastatic spindle cell neoplasms most likely repre-
sent sarcomatoid carcinomas, melanomas and sarcomas, 
especially rhabdomyosarcomas. Pankeratin, MART-
1, HMB-45, S-100 protein, desmin, smooth muscle ac-
tin and myogenin are some immunostains that help to 
distinguish these neoplasms [29]. Primary spindle cell 
lesions arising in lymph nodes, such as Kaposi’s sarco-
ma, presumed tumours of the reticulum cell lineage and 
benign intranodal myofibroblastomas, must be distin-
guished from metastatic spindle neoplasms [2, 56].

Undifferentiated malignant neoplasms in cervical 
lymph nodes need to be investigated with immunohis-
tochemical studies. CK-positive malignancies with the 
morphology of the nasopharyngeal type of carcinomas 
(NPC) are usually located in the posterior neck, whereas 
metastasis from undifferentiated sinonasal carcinomas 
(SNUC) are present in the upper and mid-cervical re-
gions. If the metastases are located in the lower neck, the 
lung is the most likely source. If the carcinomas in ad-
dition exhibited neuroendocrine differentiation, Merkel 
cell carcinoma or small cell neuroendocrine carcinoma, 
from either the lung or the larynx, is the best diagnosis. 
Merkel cell carcinomas are CK 20-positive [19] and pul-
monary small cell carcinomas are CK 20-negative and 
TTF-1 positive in 83–100% of cases [83]. Benign nevus 
cells have been found in the capsules of submandibular 
lymph nodes. This rare finding should not lead to an er-
roneous diagnosis of malignancy [54].

Paccioni et al. evaluated 25 cases of occult metasta-
sis to cervical lymph nodes for the presence of Epstein-
Barr virus (EBV) by in situ hybridisation following fine-
needle aspiration biopsies of the neck mass and corre-
lated the findings with the histologic types of the surgi-
cal specimens (after locating the primary site of origin). 
These authors reported that EBV was expressed in 7 me-
tastases, ultimately proving their origin from the naso-
pharynx, while the remaining 18 cases (not of Waldey-
er’s ring origin) were negative for EBV [84]. The authors 
indicated that detection of EBV in cervical metastases 
may assist in the localisation of the occult primary to 
Waldeyer’s ring. SNUC do not express EBV [84].

The pattern of CK expression is significantly dif-
ferent in SNUC and NPC, which could be of diagnos-
tic aid. Franchi et al. demonstrated that SNUC express 
CK 8 in 100% of cases and CK 19 and CK 7 in 50%, and 
are negative for CK 5/6, while NPC express CK 5/6 and 
CK 13 in 90% of cases and are negative for CK 7 [40].

Metastases from melanoma, rhabdomyosarcoma, 
and rarely from olfactory neuroblastoma should be 
considered with the CK-negative undifferentiated neo-
plasms and proper immunohistochemical markers in-
vestigated (Fig. 9.15). In CK-negative tumours, the pos-
sibility of malignant lymphoma should be considered 
and CD 20, CD 3 and antibodies for leukocyte common 
antigen should be measured [29].

9.6.7  Treatment and Results

Factors that affect survival in patients with metastasis 
from an unknown primary tumour are clinical stage 
of the neck, extranodal extension of metastasis and the 
presence of recurrent or residual disease after treat-
ment. Surgery combined with irradiation has resulted 
in better local control of the disease than either ther-
apy alone [53]. The 5-year survival results in series of 
patients with SCC metastatic to the neck from an un-
known primary origin range from 0 to 54% [45, 64, 72, 
75]. In the last series from the University of Texas M.D. 
Anderson Cancer Center, the 5-year actuarial survival 
rate was 55% [123].

9.7  Neck Dissection

9.7.1  Classification 
of Neck Dissections

The American Academy of Otolaryngology-Head and 
Neck Surgery and the American Society of Head and 
Neck Surgery classified neck dissection into four cat-
egories: radical, modified radical, extended and selec-
tive [99].

  Neck dissection is classified primarily by the cervical 
lymph node groups that are removed, and secondarily 
on the anatomic structures that may be preserved, such 
as the spinal accessory nerve, the sternocleidomastoid 
muscle, and the internal jugular vein [71, 99].

The cervical lymph node groups are referred to using 
the level system as described by the Sloan-Kettering Me-
morial Hospital Group (Fig. 9.1). Definition of the an-
atomic boundaries of the different lymph node groups 
is beyond the scope of this chapter and can be found in 
other sources [99, 110].

Fig. 9.15. Metastatic spindle cell melanoma in a cervical lymph 
node
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Radical neck dissection consists of the removal of all 
five lymph node regions of one side of the neck ( levels 
I–V). This includes removal of the sternocleidomastoid 
muscle, the internal jugular vein, and the spinal accesso-
ry nerve. Modified radical neck dissection refers to ex-
cision of all lymph nodes routinely removed by radical 
neck dissection, with preservation of one or more of the 
non-lymphatic structures (i.e. spinal accessory nerve, 
internal jugular vein, and/or sternocleidomastoid mus-
cle).

The term extended radical neck dissection refers to a 
neck dissection that is extended to include either lymph 
node groups or non-lymphatic structures that are not 
routinely removed in a standard radical neck dissec-
tion.

Selective neck dissection is any type of cervical 
lymphadenectomy in which one or more of the lymph 
node groups that are removed in a radical neck dissec-
tion is preserved [13, 71, 99] (Table 9.5).

9.7.2  Gross  Examination 
of Neck Dissection 
Surgical Specimens

The following procedure pertains to standard radical 
neck dissections and needs to be modified for the other 
three types. When the main anatomic landmarks such 
as the submandibular gland and internal jugular vein 
are lacking in a neck dissection specimen, the surgeon 
must identify and label the lymph node groups. This is 

especially important in selective and extended neck dis-
sections.

After the neck dissection specimen has been oriented 
as it appears in vivo, its overall dimensions are measured. 
The lengths of the sternocleidomastoid muscle and the 
internal jugular vein are measured separately. The jug-
ular vein should be opened along its entire length. Tu-
mour involvement, including thrombosis, should be 
noted, described and sampled adequately. Next, the 
submandibular gland, the sternocleidomastoid muscle, 
and the internal jugular vein should be divided, and the 
node-containing fat separated into the five levels:
1. Sublingual and submandibular,
2. Superior jugular,
3. Middle jugular,
4. Inferior jugular,
5. Posterior.

The presence of tumour in soft tissues, submandibular 
gland and muscle should be described. All lymph nodes 
visible and palpable are carefully dissected from con-
nective tissue with a rim of perinodal connective tissue 
or fat. The number of lymph nodes (by level) should be 
noted; if a tumour is present, the actual size of metas-
tases in centimetres and the presence of extracapsular 
extension are also noted and recorded. It is generally 
recognised that most masses larger than 3 cm in di-
ameter are not single nodes but are confluent nodes or 
tumour in soft tissues [7]. Midline nodes, if found, are 
considered ipsilateral nodes. The contralateral neck dis-
section is treated similarly. Nodes larger than 2–3 cm 

Table 9.5. Updated classifi cation of neck dissection (extracted from [99]). SCM sternocleidomastoid, IJV internal jugular vein, SAN 
spinal accessory nerve

Type of dissection Lymph node levels removed Non-lymphatic structures resected

Radical neck dissection I, II, III, IV, V SCM, IJV, SAN

Modifi ed radical neck dissection I, II, III, IV, V Preservation of one or more of the following: 
SCM, IJV, SAN

Selective neck dissection Preservation of one or None

more of the following:

I, II, III, IV, V. Brackets

are used to denote levels 

or sublevels removed. (e.g.

SND {I, II, III})

Extended neck dissection Resection of one or more Resection of one or more

or additional lymph nodes non-lymphatic structures

levels routinely not routinely not removed by    

removed by the radical the radical neck dissection

neck dissection (e.g. carotid artery)

(e.g. parapharyngeal)
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are bisected along their longest axis plane and both 
halves submitted. Smaller lymph nodes are submitted 
in toto. The tissue sections of lymph nodes submitted 
for processing should include a capsule of lymph node, 
including a rim of perinodal connective tissue or fat. If 
a group of matted lymph nodes is present, two or three 
sections through the nodes are often adequate to docu-
ment the extent of the tumour. Tissue sections submit-
ted for processing include all lymph nodes (by level), the 
submandibular gland, the sternocleidomastoid muscle, 
and the internal jugular vein. If the neck dissection is 
of the extended type, sections of all extra lymph node 
groups and non-lymphatic structures that were removed 
should be submitted for tissue processing.

9.7.3  Histologic Evaluation 
of Neck Dissection

The major aim of the histologic evaluation of the sta-
tus of lymph nodes in cases of carcinoma of the head 
and neck is to provide information required for stag-
ing disease, planning further treatment and predict-
ing patient outcome. The histologic evaluation also 
documents and confirms the pathologist’s own gross 
evaluation of the dissected specimen. More impor-
tantly, increasingly important histologic parameters, 
such as number, sizes and levels of positive nodes, the 
presence or absence of extracapsular spread, the pres-
ence of desmoplastic reaction, the presence of gross re-
sidual tumour and the presence of tumour emboli in 
intervening lymphatics, among others, can be assessed 
by a thorough histologic evaluation. These histologic 
findings by themselves and in combination with other 
histologic parameters have been increasingly identi-
fied as important prognostic factors in disease control 
and survival, recurrence of neck disease and distant 
metastasis. The five factors that are currently indica-
tors for adjuvant postoperative therapy can be reliably 
provided only by histologic evaluation; they are:
1. Extranodal spread of disease,
2. Number of lymph nodes involved,
3. Number of lymph node regions involved,
4. Size of metastases,
5. Presence of desmoplastic reaction in metastatic dis-

ease [42].
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the smooth muscles of the musculus sphincter pupillae 
and musculus dilator pupillae can be found. The cili-
ary body consists of two parts: the pars plicata contains 
the ciliary processes, the pars plana serves as an attach-
ment for the vitreous gel. In both parts, layers of ciliary 
muscle are present. The choroid contains nerves and a 
variable number of melanocytes, related to race. The 
retina consists of a nerve fibre layer, peripheral gangli-
on cells, the bipolar cell layer, the photoreceptor cells 
and the retinal pigment epithelium. The thickness of 
the retina varies in different regions. The biconvex lens 
is a transparent structure, the form of which is easily 
altered by contraction of the ciliary muscles. The shape 
of the lens is maintained by the elastic lens capsule. In 
a fixed specimen the lens is rigid, caused by coagula-
tion of the soluble crystallins. The inner surface of the 
anterior lens capsule is covered with a single layer of 
cuboidal epithelium. A loose framework of type II col-
lagen containing mainly water and acid mucopolysac-
charides forms the vitreous gel.

10.1.4  Optic Nerve

The axons from the retinal nerve fibre layer converge at 
the optic disc. The axons in the nerve fibre layer of the 
optic disc form a bulge as they pass through the lamina 
cribrosa, a sieve-like plate of connective tissue formed 
by fibroblasts, ingrowing from the posterior part of the 
adjacent sclera. This bulge is larger on the nasal side. 
The tissue anterior to the lamina derives blood sup-
ply from the posterior ciliary arteries, and the tissue 
posterior to the lamina has a meningeal blood supply 
derived from branches of the ophthalmic and central 
retinal artery.

10.1.5  Lacrimal Glands 
and Lacrimal Passages

The pale brown and ovoid lacrimal gland is located in 
the upper outer orbit. The large ducts pass through the 
conjunctival epithelium into the superior fornix. The 
tear fluids drain into the canaliculi, ending in the lac-
rimal sac. The secretory gland is composed of lobular 
grouped acini, secreting solutes and glycosaminogly-
cans. The drainage system consists of ductules, formed 
by epithelial cells surrounded by myoepithelium. The 
canaliculi are covered with stratified epithelium, while 
the lacrimal sac is covered with columnar epithelium.

10.1.6  Eyelids

The eyelids are covered by an epidermis above a thin 
dermis with small sweat glands and pilosebaceous units. 

10.1  Summary of Anatomy 
and Histology

10.1.1  Conjunctiva

The conjunctiva is a thin mucous membrane, covering 
most of the anterior surface of the eye and the inner 
surface of the eyelids. The conjunctiva is composed 
of two to five layers of stratified columnar epithelium 
containing mucin-secreting goblet cells. At the corneo-
scleral junction, the limbus, a gradual transition from 
stratified columnar to stratified squamous corneal 
epithelium is seen. At the palpebral margins, a rela-
tively abrupt transition into the epidermis is present. 
The basal layer contains melanocytes and Langerhans 
cells. The conjunctival stroma is composed of fibrous 
connective tissue containing fibroblasts, some inflam-
matory cells, blood vessels, smooth muscle, nerves and 
lymphatic channels. In the fornices the conjunctival 
epithelium contains more goblet cells and the stroma 
can additionally contain cartilage. In the medial inter-
palpebral area of the eye, a nodular mass is present: the 
caruncle. The caruncle is covered by stratified non-ke-
ratinised squamous epithelium and the subepithelial 
stroma contains sebaceous glands, hair follicles and 
muscle fibres.

10.1.2  Cornea

The cornea is divisible into five distinctive layers: the 
epithelium, Bowman’s layer, the stroma, Descemet’s 
membrane and the endothelium. The non-keratinising 
stratified squamous epithelium consists in the centre of 
the cornea of five layers, increasing to nine or ten layers 
at the periphery. Bowman’s layer is believed to represent 
a modified layer of the stroma. It is composed of small 
collagen fibrils surrounded by a mucoprotein ground 
substance. The stroma is avascular and consists of col-
lagenous lamellae arranged in an almost parallel man-
ner interspersed with flattened fibroblasts (keratocytes). 
Descemet’s membrane is a faintly eosinophilic staining, 
PAS-positive, acellular structure, formed by corneal en-
dothelial cells. The underlying endothelium is a single 
layer of polygonal cells.

10.1.3  Intraocular Tissues

The intra-ocular tissue is formed by the uveal tract, 
the retina, the lens and the vitreous gel. The uveal tract 
consists of highly vascularised, loosely arranged stro-
ma, which can be found in all three parts of the tract: 
the iris, the ciliary body and the choroid. In the iris, 
in addition to the stroma, the pigment epithelium and 
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The dermis covers the musculus orbicularis oculi, lo-
cated on the anterior surface of the tarsal plate, which is 
composed of compact stroma. In the anterior part of the 
eyelids, the pilosebaceous units are much larger to form 
the lashes. The parts of the tarsal plates closest to the 
lid margins, contain the large sebaceous (Meibomian) 
glands. A transition from keratinised squamous epithe-
lium of the outer eyelid into columnar epithelium of the 
tarsal conjunctiva is present in the transition zone. Small 
pilosebaceous glands (Zeis) and sweat glands (Moll) are 
present at the lid margins.

10.1.7  Orbit

The orbital septum and globe divide the orbit into 
anterior and posterior compartments. The anterior 
compartment consists of the lids, lacrimal apparatus 
and anterior soft tissues. The posterior compartment 
is also called the retrobulbar space. The cone of this 
retrobulbar space consists of the extraocular muscles 
and an envelope of fascia. The optic nerve is located 
within the intraconal space, surrounded by fibrous and 
fatty tissue.

10.2  Conjunctiva

Because conjunctival biopsies and excisions are very 
thin, they tend to fold when placed into fixative. With-
out causing compression artefacts, the surgeon should 
spread the tissue onto a piece of cardboard or filter paper 
and let it dry for a few seconds, before placing it into the 
fixative.

10.2.1  Developmental Anomalies

10.2.1.1  Dermoid, Dermolipoma 
and Complex Choristoma

ICD-O:9084/0
 Dermoid tumours are firm or cystic masses, typically oc-
curring at the limbus on the temporal side and are the 
most frequent epibulbar tumours in children [30]. They 
are composed of epithelial and/or connective tissue ele-
ments that become entrapped within embryonic clefts. On 
histological examination, the surface epithelium consists 
of stratified squamous epithelium, frequently containing 
skin appendages. The stromal component consists of col-
lagen arranged in thick bundles; it contains blood vessels 
and nerve fibres. If adipose tissue is present, the lesion is 
called  dermolipoma (Figs. 10.1, 10.2). Sometimes carti-
lage or lacrimal gland tissue is present, these lesions are 
known as complex choristoma [28, 35].

Dermoids are present at birth and have little or no 
growth potential. The lesions can occur as isolated oc-
ular lesions or in association with anomalies affecting 
other organs (Goldenhar’s syndrome, mandibulofacial 
dysostosis and neurocutaneous syndrome) [22, 41, 46, 
55, 100, 118].

10.2.2 Cysts

10.2.2.1 Inclusion Cysts

Conjunctival inclusion   cysts are acquired lesions, usual-
ly arising following surgical or accidental trauma [9, 42, 
83]. The cysts are lined with non-keratinising cuboidal 

Fig. 10.1. Dermolipoma: excision of a limbal mass, consisting of 
collagen and adipose tissue

Fig. 10.2. Dermolipoma: detail of the stratifi ed squamous epithe-
lium containing hair follicles
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epithelium with apocrine changes and containing goblet 
cells (Fig. 10.3). In the underlying stroma, chronic in-
flammatory cells may be present.

10.2.3 Degeneration

10.2.3.1 Pinguecula 
and Pterygium

 Pingueculae are raised, localised, yellowish-grey lesions 
that occur in the bulbar conjunctiva, close to the lim-
bus on the nasal or temporal side of the cornea.  Pterygia 
are similar in appearance and also develop in these ar-
eas, but involve the peripheral cornea, mostly the nasal 
side, as well. Pingueculae and pterygia are degenerative 
lesions causally related to prolonged actinic exposure. 
The lesions are often bilateral and occur in middle-
aged and elderly patients, especially in areas with high 
levels of sunlight. On histologic examination both le-
sions are identical. The essential feature is elastotic de-
generation of the collagen, resulting in a subepithelial 
zone of amorphous, basophilic material (Fig. 10.4). This 
material stains black with the Elastica van Gieson stain 
(Fig. 10.5). In older lesions calcification can occur. The 
overlying epithelium may show a wide variety of chang-
es, but most frequently it is thin, atrophic conjunctival 
epithelium or acanthosis without cellular atypia. In the 
epithelium an actinic keratosis or even a squamous cell 
carcinoma may develop [110].

Since pingueculae are not progressive, they are sel-
dom excised. Pterygia are of more clinical importance 
because of their extension to the cornea.

10.2.4 Inflammatory Processes

The conjunctiva is prone to inflammations with many 
different causes, either infectious or as a part of a non-
infectious dermatologic or systemic disease. Usually 
these lesions do not cause diagnostic problems, but a 
biopsy can be useful in making the correct diagnosis 
[97]. In this chapter the inflammatory processes of the 
conjunctiva are divided into acute, chronic and granu-
lomatous. The only lesions mentioned separately are lig-
neous conjunctivitis and lesions caused by Chlamydia 
infections.

10.2.4.1 Acute Conjunctivitis

In acute   conjunctivitis there is a rapid onset of a swol-
len, hyperaemic conjunctiva accompanied by increased 
tear formation. There may be a watery (viral infections), 
fibrinous (bacterial infections) or mucoid (allergic reac-

Fig. 10.3. Conjunctival inclusion cyst: a cystic space is covered with 
non-keratinising cuboidal epithelium, containing goblet cells

Fig. 10.4. Pinguecula: amorphous, basophilic material in the 
stroma represents the elastotic degenerated collagen

Fig. 10.5. Pinguecula: the elastotic collagen stains black in elasti-
ca staining (Elastica van Gieson stain)
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tions) discharge [124]. The histological pattern depends 
on the cause of the inflammation. In viral infections 
the infiltrate consists mostly of mononuclear cells. In a 
bacterial infection many neutrophilic leukocytes can be 
seen [124]. When the cause is an allergic response, many 
eosinophils are usually found.

10.2.4.2 Chronic Non-Granulomatous 
Conjunctivitis

Chronic   conjunctivitis can be caused by many infectious, 
immunological and toxic agents. Also, anatomic aberra-
tions (like ectropion or proptosis) can cause inflamma-
tion. In chronic conjunctivitis the epithelium becomes 
hyperplastic and the goblet cells increase in number. 
Crypt-like epithelial infoldings can occur, forming sub-
epithelial retention cysts. These cysts contain mucus in 
which calcification can be seen over time. The presence 
of perivascular infiltrate in the stroma can induce fibrous 
bands between the epithelium and the tarsus, which can 
cause surface irregularities, the so-called papillary con-
junctivitis. In fact, the epithelial and stromal responses of 
a papillary conjunctivitis are non-specific and can also be 
seen in atopic conjunctivitis and, in a more extreme form 
in individuals wearing contact lenses (giant papillary con-
junctivitis) [108, 114]. When lymph follicles are found in 
the superficial stroma, it is called follicular conjunctivitis. 
The presence of these follicles is associated with adenovi-
ral infections [25]. It can also be seen in early chlamydial 
infections [37], Borrelia burgdorferi infections [60, 132] 
and in patients using topical medication. In these situa-
tions a lymphoma has to be excluded by immunohisto-
chemistry [2, 48, 131].

With long-standing inflammation the epithelium 
can become atrophic, with loss of goblet cells. The epi-
thelium can show keratinisation, resulting in a white ap-
pearance (leukoplakia). The long-standing inflamma-
tion may result in scarring of the conjunctival stroma.

10.2.4.3 Granulomatous Conjunctivitis

Granulomatous inflammation of the conjunctiva is usu-
ally associated with systemic diseases. The presence of 
exogenous material or parasites may cause an isolated 
granulomatous inflammation of the conjunctiva. In the 
case of a chalazion the palpebral conjunctiva may also 
be affected (see Sect. 10.7.2.1).

10.2.4.3.1  Infectious

Like in other anatomic sites, a caseating necrotising 
granulomatous infection can be caused by tuberculosis, 
especially in children [32, 45, 76].

10.2.4.3.2 Sarcoidosis

In sarcoidosis the granulomas are usually small and 
sharply demarcated [6, 39]. Serial sections can be neces-
sary to confirm the diagnosis.

10.2.4.4 Ligneous Conjunctivitis

Ligneous   conjunctivitis (chronic pseudomembranous 
conjunctivitis) is a rare bilateral disease, mainly occur-
ring in young girls. It presents as a subacute inflamma-
tion of the tarsal conjunctiva, often accompanied by 
nasopharyngitis and vaginitis. The disease seems to be 
due to a defective fibrinolysin system. Microscopically, 
granulation tissue is present, covered with plaques of 
fibrinous material, later forming a hyalinised mass. Af-
ter removal of the plaque, recurrence is common. It can 
be complicated by corneal involvement and perforation 
with loss of the eye may occur [15, 17, 99].

10.2.4.5 Chlamydia Trachomatis 
(TRIC Agent) Infection

Chlamydia trachomatis (TRIC agent: TR = trachoma, 
IC = inclusion   conjunctivitis) is an obligate intracel-
lular pathogen of columnar epithelial cells [79]. In hot 
climates it can cause  trachoma, primarily affecting the 
conjunctiva and corneal epithelium, ultimately caus-
ing cicatrisation of this tissue. Trachoma commonly 
affects children and is one of the world’s major causes 
of blindness. Trachoma is spread from eye to eye by 
transfer of ocular discharges. In temperate climates 
chlamydial infection is venereal, with only mild con-
junctival infection, called inclusion conjunctivitis. A 
third manifestation of this pathogen is ophthalmia 
neonatorum [75].

10.2.4.5.1 Trachoma

The clinical manifestations of trachoma vary with 
the severity and duration of the initial infection and 
also depend upon environmental factors, the patient’s 
nutritional and immune status, the number of rein-
fections, and the presence or absence of secondary 
bacterial infection. It is usually bilateral. The course 
of trachoma can be divided into four  stages (the Mc-
Callan classification) [68]. During the active stages of 
infection inclusions can be found in Giemsa-stained 
cells scraped from the surface of infected epithelium. 
More easy to recognise is a positive direct immunoflu-
orescence for  Chlamydia trachomatis on the scraping, 
it can be very helpful in making the correct diagnosis 
[62, 90]. The diagnosis can also be made by isolation of 
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the causative agent in cell cultures and the detection of 
chlamydial antibody in blood or tear f luid. At Stage I 
there is epithelial infection by Chlamydia trachomatis. 
It is characterised clinically by the formation of con-
junctival follicles and diffuse punctate inflammation 
of the cornea. The histology is indistinguishable from 
that of follicular conjunctivitis caused by other agents. 
Lymphocytes and plasma cells infiltrate the subepithe-
lial tissue; polymorphonuclear leukocytes infiltrate the 
corneal and conjunctival epithelium. At Stage II, the 
inflammatory reaction occupies the stroma, with the 
further formation of follicles. Large macrophages with 
phagocytised debris (Leber cells) are seen in the con-
junctiva, accompanying the epithelial hyperplasia with 
round cell infiltration and subepithelial oedema [125]. 
At Stage III the follicles disappear and cicatrisation 
occurs. The fibrosis causes inversion of the upper lid 
(cicatricial entropion), misdirected lashes (trichiasis) 
and decreased tear formation. On histologic examina-
tion, scattered lymphocytes and plasma cells can still 
be seen along with subepithelial scar tissue. At Stage 
IV, there is spontaneous arrest of the disease, which is 
no longer contagious. The residual entropion and tri-
chiasis lead to continuing corneal damage. Denuding 
of the epithelium leaves the cornea vulnerable to infec-
tion and further opacification as a result of scarring.

10.2.4.5.2 Inclusion   Conjunctivitis

The conjunctival involvement of the sexually transmit-
ted chlamydial infection is mild and can even be asymp-
tomatic. In adults, it presents as a subacute follicular 
conjunctivitis. It is accompanied by a chronic urethritis 
in the male and a symptomless cervicitis in the female. 
In newborns, it occurs with an acute mucopurulent 
discharge, 5 to 10 days after birth. It is accompanied 
by infection of the maternal vagina by the same agent. 
Because the extranodal lymphoid tissues are not fully 
developed, the conjunctivitis is more papillary than fol-
licular. Like trachoma it can be diagnosed by Giemsa 
staining on conjunctival scrapings.

10.2.5 Dermatologic 
and Systemic Diseases

10.2.5.1 Keratoconjunctivitis Sicca

In this condition the cornea and conjunctiva are dry, 
causing a painful and gritty sensation.  Keratoconjunc-
tivitis sicca was described first by Sjögren in 1933 [106, 
107]. It is therefore best known as one of the symptoms 
of  Sjögren’s syndrome. However, it can also be seen in 
other auto-immune diseases like scleroderma or rheu-

matoid arthritis. Moreover, keratoconjunctivitis sicca is 
the most frequent cause of eye involvement in graft-ver-
sus-host disease [20, 50, 64]. Histologically, there is atro-
phy of the lacrimal acinar parenchyma, accompanied by 
fibrosis and fatty infiltration, but with preservation of 
the lobular architecture. There is a focal or diffuse pres-
ence of lymphocytes and plasma cells. Sometimes lym-
phoepithelial lesions can be seen (See Chap. 5 for more 
detail.).

10.2.5.2  Dermatologic Diseases

Many skin diseases can involve the conjunctiva. Most 
frequently seen are bullous diseases like pemphigus [72], 
bullous pemphigoid, Stevens-Johnson syndrome [43], 
paraneoplastic pemphigus [58, 74] and less commonly, 
dermatitis herpetiformis [43] and linear IgA disease [4]. 
Other dermatologic diseases with conjunctival involve-
ment are lupus erythematosus [40, 115, 122], familial 
chronic benign pemphigus (Hailey-Hailey disease) [80] 
and lichen planus [78, 116].

10.2.5.3 Metabolic Diseases

A conjunctival biopsy can be of diagnostic value in met-
abolic diseases with specific ultrastructural features, 
like galactosialidosis and different types of mucopoly-
saccharidoses [14, 121].

10.2.6 Tumours 
and Tumour-Like Conditions

10.2.6.1 Epithelial

Epithelial tumours of the conjunctiva can be divided 
into tumours of the surface epithelium (papilloma, in-
traepithelial neoplasia and squamous cell carcinoma) 
and adnexal tumours. Since the caruncle contains ac-
cessory lacrimal glands, sweat glands, hair follicles and 
sebaceous glands, adnexal tumours of different kinds 
can be found.

10.2.6.1.1 Papilloma

ICD-O:8560/0
The commonest epithelial tumours of the conjuncti-
va are   papillomas, usually presenting as a red, papil-
lomatous mass. These benign tumours histologically 
consist of a fibrovascular core, lined with conjuncti-
val epithelium, eventually with squamous metaplasia 
(Figs. 10.6, 10.7). The sessile variant usually shows only 
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metaplastic epithelium, without goblet cells. There is a 
strong association between HPV and conjunctival pap-
illomas. HPV type 6/11 is the most common HPV type 
in conjunctival papilloma. The sensitivity of koilocy-
tosis as an indicator of HPV in conjunctival papilloma 
is low [105]. Papillomas are more extensively discussed 
in Chap. 1.

10.2.6.1.2  Conjunctival 
Intraepithelial Neoplasia

  Intraepithelial neoplasia of the conjunctiva can be caused 
by sun-damage (actinic keratosis) or by HPV-induced pre-
malignant transformation (Bowenoid type). In both types 

of dysplasia, the epithelial cells show atypia (Fig. 10.8). In 
actinic keratosis the epithelium is thin and the stroma 
shows damage of elastic tissue. In the Bowenoid type mi-
totic figures can be seen in the upper epithelial layers and 
HPV-related epithelial changes like multinucleated cells 
and koilocytes can be found [47, 71, 82].

10.2.6.1.3 Malignant Tumours 
of the Surface Epithelium

Squamous cell carcinomas are rare and usually well dif-
ferentiated. After adequate therapy total cure is often 
achieved [13, 120]. More aggressive variants of this carci-
noma, like the acantholytic or adenoid type [70] and the 
spindle cell type are even more rare. Mucoepidermoid 
carcinoma of the conjunctiva has also been reported [34, 
101] (See Chaps. 1 and 5 for more details.).

10.2.6.1.4 Oncocytoma

ICD-O:8290/0
An   oncocytoma (oxyphil cell adenoma, oxyphillic 
granular cell adenoma) is a benign tumour that can 
occur in the conjunctiva, the lacrimal gland and the 
lacrimal sac [7, 111]. It presents as an asymptomatic, 
slowly progressive swelling of the caruncle in older 
persons. The lesion consists of large epithelial cells 
with eosinophilic, granular cytoplasm, due to a large 
number of mitochondria. The cells can be arranged 
in cords, sheets or nests. Ductal and cystic glandular 
structures can be found. The malignant variant of this 
tumour, the oncocytic adenocarcinoma of the lacrimal 
system is very rare.

Fig. 10.6. Conjunctival papilloma: papillomatous mass consist-
ing of a fi brovascular core covered with squamous metaplastic ep-
ithelium

Fig. 10.7. Conjunctival papilloma: detail of the squamous meta-
plastic epithelium

Fig. 10.8. Conjunctival intraepithelial neoplasia: the epithelium 
consists of atypical cells without orderly diff erentiation
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10.2.6.1.5 Sebaceous Adenocarcinoma

ICD-O:8410/3
This lesion is important because it can be a pitfall for 
both the clinician and the pathologist. The tumour 
presents as a solitary nodule, that can clinically be mis-
diagnosed as a basal cell carcinoma or even as a cha-
lazion or blepharoconjunctivitis [1, 36, 81]. Histologi-
cally, the tumour is composed of epithelial nests with 
varying sebaceous differentiation. The well-differenti-
ated sebaceous   carcinomas are not very hard to recog-
nise, but the poorly differentiated ones can be easily 
missed. The intraepithelial pagetoid spread of tumour 
cells (which is frequently present) may be misinter-
preted as dysplasia. Immunohistochemical stainings 

like EMA and CAM 5.2 can help in differentiating this 
aggressive tumour from a squamous cell carcinoma 
(Figs. 10.09–10.11). Treatment of choice is wide exci-
sion, which can cure patients at an early stage of the 
lesion. However, the mortality rate from metastases is 
25%, and even higher in a poorly differentiated tumour 
with angioinvasive growth.

10.2.6.2 Melanocytic

10.2.6.2.1 Naevus

ICD-O:8720/0
The most common melanocytic lesion of the conjunc-
tiva is the compound   naevus. Other types of naevi that 
can be found in the conjunctiva are intraepithelial, 
subepithelial, Spitz and blue naevi. Their histology is 
similar to melanocytic skin lesions. The naevus mostly 
arises in the first or second decade as a nodule in the 
bulbar conjunctiva. A band of melanocytes in the basal 
layer of the epithelium represents the intraepithelial 
component. These melanocytes can be melanin-con-
taining, but can also present as clear cells. Melanocytes 
can also be found in the epithelium of the inclusion 
cysts, which are almost invariably present. These large, 
mucin-containing cysts are formed by incarcerated 
epithelial nests and can give an erroneous clinical im-
pression of growth. The stromal component is formed 
by nests of mature cells with maturation to smaller cells 
in the deeper parts of the lesion (Fig. 10.12). Especially 
at a young age, a considerable variation in cell size can 
be seen; these active lesions are easily overdiagnosed as 
malignant melanomas.

Fig. 10.9. Intraepithelial component of a sebaceous adenocarci-
noma: intraepithelial pagetoid spread of tumour cells may be mis-
interpreted as dysplasia; positive staining for EMA can be very 
helpful (EMA immunostaining)

Fig. 10.10. Sebaceous adenocarcinoma: basaloid epithelial nests 
with a clear cell component

Fig. 10.11. Sebaceous adenocarcinoma: detail of the clear cells, 
showing sebaceous diff erentiation
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10.2.6.2.2 Primary Acquired Melanosis

ICD-O:8741/2
Primary acquired   melanosis (PAM) arises in middle-aged 
or elderly patients as a stippled, yellow-brown, flat pigmen-
tation of the conjunctiva. Two subgroups of PAM can be 
recognised: PAM without atypia (benign acquired mela-
nosis) and PAM with atypia. In benign acquired melanosis, 
there is hyperpigmentation of the basal layer, but there is 
only a mild increase in melanocytes. The melanocytes can 
be large, but show little or no cytologic atypia. Although the 
evolution of PAM is unpredictable, lesions without atypia 
have a good prognosis. PAM with atypia can disappear 

spontaneously, can remain stationary or may progress to 
malignant melanoma. Histologically, there is an increase 
in atypical melanocytes in the conjunctival epithelium 
(Fig. 10.13). The atypia can be graded mild to severe. To 
exclude invasive growth, use of the immunohistochemical 
marker CD68 can be helpful in identifying melanin-con-
taining cells in the stroma as macrophages.

10.2.6.2.3 Malignant Melanoma

ICD-O:8720/3
The majority of conjunctival   melanomas arise within 
primary acquired melanosis with atypia. Development 
of a melanoma in a pre-existing naevus or de novo is 
possible, but uncommon [44, 61]. In malignant mela-
noma clusters of atypical melanocytes are present in the 
stroma (Figs. 10.14, 10.15). The melanocytes are most 
frequently epithelioid, but can also be spindle-shaped 
or bizarre. The intraepithelial component shows large, 
atypical melanocytes, often without ascending cells. 
This differs from skin melanocytic lesions, where as-
cending melanocytes can be very helpful in diagnosing 
a malignant melanoma. These cytological characteris-
tics do not seem to influence prognosis. Depth of the 
tumour, however, does have prognostic value: thickness 
less than 1.5 mm means a low risk of metastatic disease.

10.2.6.3 Other Neoplasms

Lymphomas may involve the conjunctiva. Also, tumours 
from adjacent locations may extend into this site. They 
are discussed under their appropriate headings.

Fig. 10.12. Compound conjunctival naevus: the intraepithelial 
component is represented by a band of clear melanocytes in the 
basal layer of the epithelium. A small inclusion cyst is present, sur-
rounded by unsuspicious naevoid cells with maturation to smaller 
cells in the deeper part of the lesion

Fig. 10.13. Primary acquired melanosis with atypia: an almost 
continuous proliferation of atypical melanocytes is present in the 
conjunctival epithelium

Fig. 10.14. Malignant melanoma arising from primary acquired 
melanosis with atypia: the conjunctival epithelium is ulcerated 
and the atypical cells spread into the underlying stroma
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10.3  Cornea

Inflammation and ulceration of the cornea can be 
caused by trauma, surgery to the eye, infectious diseases 
and systemic diseases. The trauma can be mechanical, 
chemical or caused by heat or irradiation. The increas-
ing incidence of cataract extraction has led to an increase 
in cases with corneal damage during the surgical proce-
dure. Infectious keratitis can be viral, bacterial, fungal 
or parasitic. In chronic granulomatous keratitis, causes 
like leprosy, syphilis and tuberculosis should be consid-
ered. Especially in immunocompromised patients in-
fectious causes should be excluded by additional stains 
like PAS, Grocott and Gram. In corneal ulcers without 
a clear aetiology, artificial keratitis has to be considered. 
Factitious injury is rare and can be either the result of 
mechanical trauma or the abuse of toxic eye drops [26]. 
Histology of factitious lesions is non-specific. An exam-
ple of a systemic disease affecting the cornea is muco-
polysaccharidosis (Fig. 10.16).

10.3.1 Keratitis 
and Corneal Ulcers

10.3.1.1 Herpes Simplex   Keratitis

Type 1 herpes simplex virus is the most common cause 
of corneal disease. After primary infection of the lip, 
the virus remains latent in the sensory trigeminal gan-
glion. Transneural migration and proliferation of the 
virus is triggered by stress, sunlight or cold. The virus 
parasitises the epithelium, leading to superficial epithe-
lial loss in a branching pattern (dendritic ulceration) 

or punctate spots (punctate keratopathy). If the disease 
recurs, the virus may infect stromal keratocytes, caus-
ing chronic destruction with ulceration. Histologically, 
an early herpetic ulcer shows multinucleated epithelial 
cells with intranuclear viral inclusions. DNA in situ 
hybridisation, immunohistochemistry and PCR are 
modern techniques replacing the transmission elec-
tron microscopy that was used to demonstrate the 
herpes virus particles in earlier days [49]. In end-stage 
disease, epithelial changes are no longer present; there 
is just fibrosis with scarring. Often, Bowman’s layer is 
focally replaced by fibrosis.

10.3.1.2   Corneal Ulceration 
Due to Systemic Disease

Systemic vasculitides like systemic lupus erythemato-
sus, polyarteritis nodosa and Wegener’s granulomato-
sis can cause peripheral corneal ulceration due to vas-
cular occlusion by immune complex deposition in the 
limbal vessels [73, 85]. In rheumatoid arthritis corneal 
ulceration can occur due to the release of collagenases 
[92].

10.3.2   Keratoconus

This condition presents at puberty and has been found 
in association with systemic disorders like Marfan’s syn-
drome, Down’s syndrome [52, 88], neurofibromatosis, 
Ehlers-Danlos syndrome [56, 94, 129] and atopic der-
matitis [93, 109, 119]. It can also be seen in combination 
with ocular disorders like aniridia, cataract and retinitis 
pigmentosa [11, 33, 53]. A progressive, non-inflamma-

Fig. 10.15. Malignant melanoma: detail of the nested, atypical 
melanocytes without maturation in the stroma

Fig. 10.16. Mucopolysaccharidosis: this cornea showed no abnor-
malities on H&E staining, but colloidal iron showed deposits of 
mucopolysaccharides very clearly
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tory, bilateral thinning of the central corneal stroma 
leads to severe astigmatism. Aetiology and pathogenesis 
are unclear. At histological examination the epithelium 
can be either atrophic or hyperplastic. The most striking 
finding is interruption of Bowman’s membrane, with 
downgrowths of epithelium or upgrowths of corneal 
stroma in the breaking spot. The breaks may be narrow 
and the pathology is often restricted to a narrow 1–2 mm 
zone, sometimes serial sections are required to find the 
lesion. At the edge of the conus, iron can be found in the 
epithelium (Fleischer’s ring). The axial stroma shows 
mucoid degeneration, the peripheral stroma is of nor-
mal appearance. In severe cases, rupture of Descemet’s 
membrane and the endothelium can occur, resulting in 
an inflow of water and the appearance of cystic spaces. 
Keratoconus can be treated by surgery with use of stro-
mal cornea grafts.

10.3.3 Hereditary Corneal Dystrophies

Corneal dystrophies are inherited, bilateral disorders 
that can be divided into epithelial, stromal and endo-
thelial abnormalities. Routine stains for suspected cor-
neal dystrophy must include PAS, Masson, Alcian blue, 
Congo red and Trichrome stains. In end-stage dystro-
phies a keratopathy can develop, in which all layers of 
the cornea are involved. Many patients with corneal 
dystrophies have a point mutation in a gene on chromo-
some 5q31 [54, 77, 113].

10.3.3.1 Epithelial Dystrophies

Epithelial     corneal dystrophies are Cogan’s microcystic 
dystrophy, Meesman’s dystrophy and Reis-Buckler’s 
ring dystrophy [123]. The epithelial dystrophies pres-
ent with photophobia and/or foreign body sensation. 
The most common form of epithelial dystrophy is 
Cogan’s microcystic dystrophy, affecting females of 
middle age. A thickened and folded basement mem-
brane with epithelial cysts containing necrotic debris 
is characteristic. Bowman’s membrane is not involved. 
In Meesman’s dystrophy small layers of the basement 
membrane can be found between the epithelial cells. 
Reis-Buckler ring dystrophy is a bilateral, autosomal 
dominant dystrophy, not only affecting the epithelium, 
but also the anterior corneal stroma. The epithelium is 
oedematous and atrophic, Bowman’s membrane is in-
terrupted and the anterior stroma contains abnormal 
fibrous tissue. Histology is not specific and transmis-
sion electron microscopy, which will show electron-
dense rods in the superficial stroma, is necessary to 
confirm the diagnosis [87].

10.3.3.2 Stromal Dystrophies

10.3.3.2.1  Granular Dystrophy

Granular dystrophy is an autosomal dominant disor-
der, presenting in early childhood with discrete, opaque 
granules in the otherwise transparent anterior corneal 
stroma. Histologically, non-birefringent hyaline bodies 
are present in the stroma. The deposits are strongly posi-
tive with Masson stain [67].

10.3.3.2.2 Lattice Dystrophy

 Lattice dystrophy is an autosomal dominant disorder, clin-
ically presenting in early childhood (type I) [66] or in the 
2nd decade (type II) [95] with linear opacities. Histologi-
cally, eosinophilic deposits are found in the corneal stroma. 
They consist of amyloid and are strongly Congo red-posi-
tive [67, 112]. The disease is treated by keratoplasty.

The presence of amyloid in the corneal stroma can 
also be seen in chronic inflammatory conditions, these 
secondary amyloid deposits should not be confused with 
lattice dystrophy.

10.3.3.2.3 Avellino Dystrophy

A combined granular-lattice dystrophy with both hya-
line and amyloid deposits in the corneal stroma was first 
described in the Italian village of  Avellino [29].

10.3.3.2.4 Macular Corneal Dystrophy

 Macular dystrophy presents in childhood as a bilateral 
process with irregular opacities between cloudy corneal 
stroma. It is a disease disabling vision, inherited as an 
autosomal recessive trait. The disease is considered to be 
a localised metabolic disorder with production of exces-
sive amounts of acid mucopolysaccharide by fibroblasts 
[24, 67]. The disease is not associated with systemic mu-
copolysaccharidoses.

10.3.3.3 Endothelial Dystrophies

10.3.3.3.1  Fuchs Dystrophy

This disorder affects elderly patients and is quite com-
mon in routine histopathology. It presents clinically 
with bilateral diffuse cloudy and oedematous stroma. 
Histologically, the corneal epithelium is oedematous, 
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Descemet’s membrane is thickened and there is reduc-
tion of the endothelial cell population. A PAS stain 
sometimes shows lamination of Descemet’s membrane. 
On the posterior surface of Descemet’s membrane, nod-
ular excrescences can be seen.

10.3.4 Failed Previous Grafts

Many   corneal diseases can be treated by keratoplasty. 
Complications are rejection, formation of a retrocorneal 
fibrous membrane and recurrence of the original disease.

Rejection of the graft can occur immediately after 
the operation or many years later. Histologically, there is 
vascularisation of the corneal stroma, accompanied by a 
lymphocytic infiltrate.

Formation of retrocorneal fibrous membranes occurs 
following fibroblastic metaplasia of keratocytes at the 
posterior edges of the host-graft junction. This compli-
cation is diminishing with advances in microsurgery.

Over a longer period of time, recurrence of the original 
disease is common in patients with corneal dystrophies.

10.4 Intraocular Tissues

Pathology of the intraocular tissues can be divided into 
developmental anomalies, inflammatory processes, 
trauma, degeneration and tumours.

10.4.1 Developmental Anomalies

10.4.1.1 Congenital Glaucoma

 Glaucoma due to congenital malformation is rare. Asso-
ciations with systemic disorders like  neurofibromatosis 
[8, 84, 130] and  Sturge-Weber syndrome [18, 19] have 
been described. A malformation of the trabecular mesh-
work (goniodysgenesis) or persistence of embryonic tis-
sue in the chamber angle causes an outflow obstruction. 
The corneoscleral envelope of the infant is distensible, 
so that a raised intraocular pressure can produce an en-
largement of the globe (buphthalmos). A hypercellular 
trabecular meshwork with hyaloid degeneration is the 
best visible histopathological finding in those speci-
mens [133].

10.4.1.2 Retinopathy of Prematurity

In premature children requiring artificial breathing 
with high oxygen pressures to survive, disordered neo-
vascularisation at the periphery of the retina can occur 
[91]. A white retrolental fibrous membrane can form in 

the most extreme cases, causing bilateral blindness ( ret-
rolental fibroplasia). At the end stage of the disease neo-
vascular glaucoma leads to enucleation. The distorted 
retina is macroscopically visible, most frequently form-
ing a straight band behind the lens. Histology shows 
retinal gliosis and optic atrophy [21].

10.4.1.3 Persistent Primary 
Hyperplastic Vitreous

In the embryo, the lens is supported posteriorly by a 
mass of vascular tissue, the primary vitreous. If this pri-
mary vitreous fails to involute before birth, embryonic 
fibrovascular tissue persists in the anterior or posterior 
part of the vitreous and becomes hyperplastic. In persis-
tent anterior primary  hyperplastic vitreous, a retrolental 
fibrovascular mass can penetrate the posterior lens cap-
sule and lens cortex, causing an autoimmune inflam-
matory response. In persistent posterior hyperplastic 
primary vitreous, the fibrovascular mass damages the 
optic disc.

10.4.1.4 Retinal Dysplasia

Failure of organisation of the layers of the retina leads 
to retinal dysplasia, in which nests of neuroblastic cells 
form rosettes within the retina. Clustering of rosettes 
leads to thickening of the retina, which may become de-
tached.  Retinal dysplasia is a common feature of trisomy 
13, trisomy 18 and other chromosomal disorders. As an 
isolated entity, retinal dysplasia is very rare [65].

10.4.1.5 Aniridia

  Aniridia is a rare bilateral disease. It occurs as a condi-
tion that may be inherited as an autosomal dominant 
disorder or as part of several systemic syndromes. In 
some cases of aniridia, deletion of the short arm of 
chromosome 11 occurs. Because this locus lies close 
to the gene for nephroblastoma (Wilms’ tumour), the 
recognition of a child with sporadic aniridia should 
alert physicians to the increased risk of development of 
Wilms’ tumour [10, 23]. Histology of enucleated eyes 
or trabeculectomy specimens shows a rudimentary 
iris, consisting of hypercellular stroma, often with an 
abnormal proliferation of pigment epithelium.

10.4.1.6 Congenital   Rubella Syndrome

Maternal rubella infection during the first trimester of 
pregnancy can affect the development and function of 
the entire eye. It can manifest as a congenital cataract, 



 Eye and Ocular Adnexa  Chapter 10 295

disciform keratitis, retinopathy, microphthalmus or 
open-angle glaucoma [3, 51]. In societies with immuni-
sation the condition is rare. The histologic findings in 
the lens are characteristic, but it should be mentioned 
that the features may not yet be apparent in foetal eyes 
after early elective termination of pregnancy [38]. The 
central nucleus of the lens, which is normally free of 
cells, shows pyknotic nuclei. There is an abrupt transi-
tion from the central nucleus into the normal peripheral 
cortex of the lens [128].

10.4.2 Inflammatory Processes

10.4.2.1 Acute Inflammation

Acute  endophthalmitis or  panophthalmitis can occur 
as a postoperative complication or following a trauma 
[12, 57]. Endocarditis or injection of contaminated 
material in drug addicts can be the cause of metastatic 
bacterial infection, especially in immunocompromised 
patients [89]. Not only bacterial, but also fungal and 
viral infections can cause acute endophthalmitis. His-
tology shows an extensive infiltrate of leukocytes with 
destruction of intraocular tissues. The pathogen can 
sometimes be found in Gram, PAS or Silver stains. 
Acute necrotising retinitis and low-grade uveitis 
can be seen in cytomegaloviral and herpes infection 
(Fig. 10.17). The characteristic eosinophilic inclusions 
of the cytomegalovirus can be found in the cytoplasm 
and nuclei of infected cells. Immunohistochemical 
staining with anti-cytomegalovirus can be helpful in 
identifying the virus. The inclusions of herpes simplex 

retinitis can also be visualised with DNA in situ hybri-
disation.

10.4.2.2 Chronic Non-Granulomatous 
Inflammation

Chronic non-granulomatous inflammation of the uveal 
tract is a poorly understood condition. It can be divided 
into anterior uveitis, with risk of secondary angle clo-
sure glaucoma, and posterior uveitis with risk of degen-
eration of retinal pigment epithelium. The histology is 
non-specific, with only a few lymphocytes in the uveal 
tissues.

10.4.2.3 Granulomatous Inflammation

The specific granulomatous inflammations of the in-
tra-ocular tissues can be divided into infectious and 
autoimmune causes. The autoimmune diseases are sar-
coidosis, sympathetic ophthalmitis and lens-induced 
uveitis. While many of these diseases may be appropri-
ately treated with immunosuppressive medication, the 
management of infectious uveitis is antimicrobial ther-
apy. Inappropriate immunosuppressive therapy may be 
disastrous for patients with an infection. Chorioretinal 
biopsy may provide useful information for determining 
the diagnosis and guiding the subsequent management 
of patients with progressive chorioretinal lesions of un-
known aetiology [69].

10.4.2.3.1 Infectious

The most important causes of infectious granulomatous 
inflammatory diseases of the intraocular tissues are tu-
berculosis and toxoplasmosis.

Tuberculosis is rare and shows caseating granulomas, 
in which tubercle bacilli can be found in a Ziehl-Neelsen 
staining.

Toxoplasmic  retinochoroiditis in neonates infected 
in utero with  Toxoplasma gondii can show a wide varia-
tion in the pattern of tissue destruction. The disease can 
be limited to a low grade uveitis and retinal lymphocytic 
perivasculitis. In more severely affected eyes focal, sec-
torial or total retinal destruction can be seen. Toxoplas-
ma cysts can be found in the retina and optic nerve. In 
the most severely affected eyes the retina is necrotic and 
calcified [5].

10.4.2.3.2 Sarcoidosis

In patients with systemic  sarcoidosis, ocular involvement 
can occur. Most frequently affected are the retina, the 

Fig. 10.17. Cytomegaloviral retinitis: large eosinophilic inclu-
sions are present in the infected endothelial cells. In this biopsy 
the retina showed almost no signs of necrosis, which is uncom-
mon in cytomegalovirus retinitis
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uveal tract and the optic nerve. Histology shows sharply 
demarcated, non-caseating granulomas [59, 96].

10.4.2.3.3 Sympathetic Ophthalmitis

 Sympathetic  ophthalmitis is an uncommon, but feared 
complication because of its potential to blind both 
eyes. It can result not only from penetrating trauma or 
ocular surgery, but also from non-penetrating ocular 
procedures. Early enucleation of the traumatised eye 
reduces the risk of occurrence of sympathetic oph-
thalmitis in the non-traumatised (“sympathetic”) eye. 
The condition seems to be caused by a T-cell-mediated 
autoimmune response and can be treated with immu-
nosuppressive therapy. Infectious causes must be ruled 
out before starting this therapy. Histology of the enu-
cleated traumatised eye shows a granulomatous uve-
itis with a thickened choroid featuring non-caseating 
granulomas with a few plasma cells and eosinophils, 
very similar to sarcoidosis [16]. Fine melanin gran-
ules can be seen in the cytoplasm of the histiocytes. 
The granulomatous inflammatory reaction can spread 
around small nerves.

10.4.2.3.4 Lens-Induced Uveitis

Lens-induced   uveitis or phacoanaphylactic endophthal-
mitis is a chronic endophthalmitis with a zonal granu-
lomatous inflammation surrounding a ruptured lens. 
Most cases occur after trauma, surgical or non-surgical. 
The condition may result in vision-threatening intraoc-
ular inflammation that is poorly responsive to medical 
management. Leaking of lens proteins through an intact 
lens capsule may result in a lympho-plasmacytic anteri-
or uveitis [102, 127]. The inflammation can be confined 
to the anterior aspect of the eye, but the choroid can 
also be involved. Surgical removal of the lens material 
is generally indicated shortly after the injury in an effort 
to save vision. Normally, small amounts of circulating 
lens proteins maintain a normal T-cell tolerance for lens 
proteins. Lens-induced uveitis develops when a break-
down occurs of this normal T-cell tolerance. Immune 
complexes play an important role in the tissue damage 
associated with the ensuing inflammation.

10.4.3 Trauma

Mechanical injury is the most frequent cause of trauma 
of the eye. It can be caused by many different forces, like 
broken glass, airguns, knives and golf balls. Chemical, 
toxic and radiation damage is less often seen. Trauma-
tised eyes can be enucleated at three different moments 
in the time following the injury.

The first moment to make the decision for enucleation is 
immediately or within a day or two following the injury. 
The globe is ruptured, massive intraocular bleeding is 
present and there is evidence that repair will not restore 
visual function. To lower the risk of sympathetic oph-
thalmitis, the eye will be enucleated at an early phase. 
A wide range of foreign bodies can be found in these 
eyes. The inflammation is usually mild or absent. The 
most important mission for the pathologist is to confirm 
the irreparable damage. The lens is often absent or pro-
lapsed through the corneal wound, a retinal tear shows 
the side of penetration, the vitreous is haemorrhagic, 
papilloedema is present and the retina can show exuda-
tive detachment (Fig. 10.18).

When attempts to repair the eye are made, mild uve-
itis develops. Within a period of 2–3 weeks the uveitis 
should diminish. If not, many ophthalmologists will 
make the decision to enucleate the eye to avoid the risk 
of sympathetic ophthalmitis. In these eyes, removed 
within a few weeks after the trauma, reparative chang-
es like fibrous ingrowth of the corneal wound can be 
found. The blood in the vitreous will show organisa-
tion.

Traumatised eyes with residual vision and without 
inflammatory complications can become hypotonic and 
atrophic over a period of years. Secondary glaucoma can 
develop and the eyes are removed because of pain or for 
cosmetic reasons. Frequently, the secondary changes are 
very complicated and the primary pathology is not vis-
ible anymore. At macroscopic examination, the site of 
the trauma can be identified by the presence of scars, 
suture tracks or just by episcleral thickening. Post-trau-
matic glaucoma is most often caused by secondary angle 
closure. Furthermore, dislocation of the lens and lens-
induced uveitis can be seen. The retina is usually par-
tially or totally detached, and is thickened by reactive 
gliosis.

10.4.4 Degeneration

10.4.4.1 Glaucoma

The normal pressure (13–21 mmHg) in the corneo-
scleral envelope is maintained by a balance between 
the aqueous inflow and the resistance in the outf low 
system. The f luid is pumped into the eye by the ciliary 
epithelium, passes through the pupil to the chamber 
angle and leaves the eye via the trabecular meshwork 
and the canal of Schlemm to the collector canals in 
the sclera, draining into the episcleral venous system. 
Impaired outflow can cause high intraocular pressures 
and when the intraocular pressure is high enough to 
cause damage to the intraocular tissues, the term glau-
coma is used. The primary cause of  glaucoma can in 



 Eye and Ocular Adnexa  Chapter 10 297

most cases not be detected in the tissue without the 
complete clinical history. Depending upon the rapid-
ity of the rise in pressure, glaucoma causes tissue dam-
age. In a pressure rise to 80 mmHg within 1 or 2 days 
(acute glaucoma) severe corneal oedema, infarction of 
the iris, necrosis of the lens and retinal oedema occur. 
When the pressure rises over a longer period of time 
more chronic changes can be found. The cornea shows 
fibrovascular tissue ingrowth at the periphery. The an-
gle is closed by a corneal endothelial downgrowth and 
the trabecular tissue is fused and hyalinised. The iris 
stroma and ciliary body become atrophic and fibrotic. 
The nucleus of the lens becomes sclerotic. The vitre-
ous may be unaffected, but in cases of retinal vascular 
disease, the vitreous contains blood and macrophages 
with fibrous strands. Atrophy of the optic disc is visible 
by cupping and shrinkage down to the lamina cribro-
sa, which becomes bowed posteriorly. The choroid and 
retinal pigment epithelium are able to withstand high 
pressure and will only show atrophy and fibrosis in 
end-stage disease. Pathologic examination of enucle-
ated glaucomatous eyes is often complicated by previ-
ous surgical procedures. Glaucoma can be divided into 
four subgroups.

10.4.4.1.1 Primary Open 
Angle Glaucoma

Primary open angle glaucoma occurs predominantly 
in the elderly and is caused by an acquired unilateral or 
bilateral disease of the trabecular meshwork, visible at 
histopathological examination by hyalinisation of the 
trabecular meshwork.

10.4.4.1.2 Primary Angle 
Closure Glaucoma

In primary angle closure glaucoma, the aqueous out-
flow is obstructed by apposition of the iris to the inner 
surface of the cornea and the trabecular meshwork. The 
acute form of the disease occurs unilaterally in middle-
aged and elderly patients and presents with a rapid and 
painful rise in intraocular pressure. Both in acute and 
chronic angle closure glaucoma, three ageing processes 
seem to cause the closure of the angle: shrinkage of the 
eye, reduction in depth of the anterior chamber and in-
creased size of the lens.

10.4.4.1.3 Secondary Open 
Angle Glaucoma

Particulate or cellular elements present in the trabecu-
lar meshwork can cause outflow obstruction. Examples 
are iatrogenic glaucoma (caused by silicone oil, topical 
steroids or viscoelastic substances used to coat lens im-
plants), haemolytic glaucoma, lens protein glaucoma, 
post-traumatic glaucoma and glaucoma in association 
with tumours (caused by necrotic cells of malignant 
melanomas and retinoblastomas). The outflow system 
can also be blocked by melanin pigment granules re-
leased from iris stroma or pigment epithelium when the 
iris is traumatised or becomes atrophic.

10.4.4.1.4 Secondary Angle 
Closure Glaucoma

In secondary angle closure glaucoma, iridotrabecular or 
iridocorneal contact is present. This is most frequently 
caused by neovascular glaucoma, in which neovascu-
larisation with fibrosis of the iris occurs, for example in 
retinopathy of prematurity. Other causes are end-stage 
inflammatory disease, retinal detachment, tumours or 
trauma.

10.4.4.2 Cataracts

Prolonged exposure to ultraviolet light seems to be an 
important cause of   cataracts, a frequent disorder in el-
derly patients. An extracted lens should be fixed, embed-
ded in paraffin wax and cut in two halves in the antero-
posterior direction. Slides can be made by sectioning the 
cut surface. Cutting the lens before processing can cause 
artefacts. In cataracts of the elderly degenerated lens fi-
bres form discrete globules and the epithelium covering 
the inner surface of the anterior lens capsule may extend 
to the posterior part of the lens. Similar observations are 
made in cataracts in children [104].

Fig. 10.18. Trauma caused by a wooden stick: this eye was enucle-
ated 1 week aft er the trauma and showed scleral perforation, reti-
nal detachment and haemorrhagic vitreous
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10.4.4.3 Phtisis Bulbi

A long period of time after a trauma or an inflammatory 
disease, the total eye becomes atrophic. As long as cho-
roidal and retinal anatomy are preserved, this is called 
atrophia bulbi. As soon as disorganisation of choroidea 
and retina occurs, it is called  phtisis bulbi. A reactive cell 
proliferation dominates the histology. This proliferation 
can be fibroblastic (trauma of cornea, sclera, choroidea 
or iris), or glial (retinal damage). Also, proliferation of 
retinal pigment epithelium or ciliary body epithelium 
can be seen. The optic nerve is usually completely atro-
phic.

10.4.4.4 Retinal Vascular Disease

Loss of vision caused by ischaemic disease of the retina 
is common. It can be due to several different vascular 
disorders. Most frequently it is caused by central retinal 
vein occlusion, diabetes, or occlusion of a branch vein. 
More rare are vasculitis, retinopathy of prematurity, 
radiation retinopathy, central retinal artery occlusion, 
hypertension and disseminated intravascular coagu-
lopathy. Occlusion of an artery causes white infarction, 
while occlusion of veins leads to haemorrhagic infarc-
tion. The ischaemic area can vary between focal (occlu-
sion of branch vessels), segmental, or total (occlusion of 
the central retinal vein or artery). Ischaemia of the  reti-
na with damage of retinal vasculature shows leakage of 
red cells, followed by neovascularisation and formation 
of microaneurysms. In the final stage, secondary angle 
closure glaucoma can develop with corneal ulceration 
and cataract formation, resulting in a not only blind but 
also painful eye. The globes are often enucleated to re-
lieve pain. At macroscopic examination an ectropion of 
the iris pigment epithelium, caused by the neovascular 
membrane on the iris surface is visible (but only if the 
cornea is transparent). At microscopic examination, the 
proliferation of endothelial cells in the retina is the most 
striking finding. Sometimes CD31 and GFAP staining 
are necessary to differentiate the vascular proliferation 
from reactive gliosis.

10.4.4.5 Retinal Detachment

Several degenerative conditions predispose to  retinal de-
tachment. The separation between the neural retina and 
the retinal pigment epithelium can be caused by trac-
tion, exudate, or by so-called rhegmatogenous detach-
ment. Traction detachment occurs when the vitreous 
shows fibrosis or gliosis, following trauma or by neovas-
cularisation. Accumulation of fluid between the layers 
of the retina is called exudative detachment. It can be 
caused by processes with excessive permeability of reti-

nal or choroidal vessels, like inflammatory or neoplastic 
disorders. In rhegmatogenous detachment, passage of 
fluid from the vitreous cavity to the subretinal space is 
present. It occurs through a hole in the retina, caused by 
degeneration or a minor trauma. Enucleated eyes with 
retinal detachment usually show many signs of previous 
surgical intervention. The most important information 
for the surgeons is whether the retina survived the sepa-
ration and reattachment or not and if a reason for surgi-
cal failure can be found.

10.4.4.6 Retinitis Pigmentosa

 Retinitis pigmentosa presents in early life with night 
blindness and a progressive reduction in the visual field, 
starting at the periphery. Retinal architecture remains 
best preserved at the macula, so the patient ends up with 
tunnel vision. Different chromosomal abnormalities have 
been found in patients with retinitis pigmentosa. Micro-
scopic examination shows retinal atrophy with prolifera-
tion of Müller cells (retinal supporting cells at the outer 
side of the retina) replacing the outer nuclear layer. The 
retinal pigment epithelium proliferates and can surround 
small hyalinised vessels in the retina. A marked variation 
in the extent of retinal degeneration can be seen in two 
relatives with retinitis pigmentosa [117].

10.4.5 Tumours 
and Tumour-Like Conditions

10.4.5.1 Melanocytic

Melanocytes in the uveal tract can give rise to both be-
nign and malignant tumours. Racial differences may 
reflect themselves by variance in prominence and en-
largement of melanocytes in the choroid, ciliary body 
and iris. It is very important for pathologists to be aware 
of these differences.

10.4.5.1.1  Naevus

ICD-O:8720/0
Iris naevi present as pigmented macular lesions, are 
very slowly progressive, and often completely static over 
years. When the clinical presentation is not suspicious, 
in most cases the lesion will not be excised. For that rea-
son, naevi of the  uveal tract are most commonly inci-
dental findings. Histology shows a symmetrical lesion, 
located in the anterior part of the iris stroma, and usu-
ally composed of small spindle cells with small, uniform 
nuclei. Large nucleoli and especially mitotic figures in-
dicate a suspected malignant melanoma.
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In the ciliary body naevi are very rare; the histolo-
gy is comparable with iris naevi: spindle-shaped cells 
without atypia and without mitotic figures. In the cho-
roid, naevus cells are spindle-shaped and often heavily 
pigmented, nuclei are uniform, and no mitotic figures 
are seen. Depigmentation of the slides may be helpful in 
evaluating cytological details.

10.4.5.1.2 Malignant   Melanoma

ICD-O:8720/3
The major part of uveal tract melanomas arise in the 
choroid (Fig. 10.19). Most frequently affected are white 
individuals in the sixth and seventh decades of life. 
Most melanomas are single and confined to one eye. 
In most cases they arise from pre-existing naevi in the 
choroid. Ciliary body and iris melanomas are rare. 
Malignant melanoma of the choroid presents with loss 
of vision in one eye, or with secondary closed angle 
glaucoma. The glaucoma is caused by detachment of 
the retina with lens–pupil block. Spread of the tumour 
into the orbita can cause proptosis. The primary clini-
cal differential diagnosis for melanoma is choroidal 
metastasis. At macroscopic examination of an enucle-
ated eye with a choroidal melanoma, it is important to 
locate the tumour before cutting the eye. The tumour 
can be located by palpation and transillumination. If 
possible, the main histological section should contain 
the centre of the pupil, the optic nerve and the centre 
of the tumour. Small pigmented nodules can be seen 
on the external surface of the sclera in case of trans-
scleral extension of the tumour. The sample taken at 
this point sometimes needs section at multiple levels 
to demonstrate the tumour passing through the scler-
al canals. Microscopically, the melanomas consist of 

spindle-shaped cells, epithelioid cells, or a combina-
tion of both (mixed cell type). The spindle-shaped 
cells are closely packed elongated cells, often with pro-
nounced nucleoli and a few mitotic figures. In epithe-
lioid lesions, the cytoplasm is more eosinophilic and 
mitotic figures are easily found. Melanin pigment is 
usually is present, but amelanotic lesions can be seen 
(Figs. 10.20–10.23). Positive immunohistochemistry 
with S-100, melan A or HMB45 confirms the diagno-
sis in those cases. The final report should include the 
origin of the tumour (choroid, ciliary body, iris), the 
thickness of the tumour (in mm), the cell type (spindle 
cell type, epithelioid cell type or mixed cell type) and 
extraocular growth. The 5-year survival of pure spin-
dle tumours is 80%, while pure epithelioid tumours 
have a 5-year survival of 35%. The 20-year survival of 
both groups is only 20%.

Fig. 10.19. Uveal tract melanoma arising in the choroid Fig. 10.20. Uveal tract melanoma: detail of closely packed spin-
dle-shaped cells; in this area almost no pigment is present

Fig. 10.21. Uveal tract melanoma: a more pigmented area
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10.4.5.2 Lymphoid

Intraocular lymphomas are not different from those oc-
curing elsewhere in the body. Therefore, discussion of 
their features lies beyond the scope of this chapter.

10.4.5.3 Retinoblastoma 
and Pseudoretinoblastoma

ICD-O:9510/3
 Retinoblastoma is rare, but nevertheless the most com-
mon intraocular malignant tumour of childhood, clini-
cally presenting as a white mass behind the lens, result-
ing in the so-called cat’s eye reflex. Vision in the eye is 

impaired, leading to strabismus. The tumour affects 
children younger than 5 years and can be unilateral or 
bilateral (30%). Retinoblastoma in adults is extremely 
rare. Lesions with the typical clinical presentation but 
are of other kinds are called pseudoretinoblastoma. They 
can be other tumours (astrocytic hamartomas, haeman-
gioblastomas), congenital malformations or inflamma-
tory conditions (especially solitary Toxocara granu-
loma). The accuracy of clinical diagnosis has been im-
proved by radiology, ultrasonography, CT scanning and 
nuclear magnetic resonance, and this has brought about 
a considerable reduction in the number of such cases.

The retinoblastoma gene, located on chromosome 
13q14 is a tumour-suppressor gene. Retinoblastoma can 
be inherited (bilateral tumours in the first 2 years of 
life) or sporadic (unilateral tumours in children aged 2–
5 years). One-third of the patients with a sporadic reti-
noblastoma show a germline mutation and can transmit 
the disease to their offspring. Compared with the gener-
al population, carriers of germline mutations in the reti-
noblastoma gene, who survive retinoblastoma are at in-
creased risk of early-onset second cancers, particular-
ly sarcomas and brain tumours. External beam radio-
therapy has been a standard treatment for medium and 
large, or vision-threatening, intraocular retinoblastoma, 
but it markedly increases the risk of cosmetic deformi-
ties and secondary cancer in children with germline mu-
tations. For that reason primary systemic chemotherapy 
called “chemoreduction” has been employed to avoid ra-
diotherapy and enucleation. The cure rate of retinoblas-
toma is more than 90% in specialised centres.

Retinoblastomas are tumours originating from plu-
ripotent germinal retinoblasts; the tumour can grow en-
dophytically (growing into the vitreous), exophytically 
(growing into the subretinal space, leading to retinal de-
tachment) or diffusely (a rare pattern with widespread 

Fig. 10.22. Uveal tract melanoma: detail of an epithelioid lesion 
consisting of cells with a large amount of eosinophilic cytoplasm

Fig. 10.23. Uveal tract melanoma: trans-scleral extension of the 
tumour

Fig. 10.24. Retinoblastoma: a detached retina with small blue 
round cell proliferation
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nodular thickening of the retina). The diffuse growth 
pattern has a bad prognosis. Trans-scleral spread of reti-
noblastoma is uncommon. The tumour usually spreads 
into the meninges or parenchyma of the optic nerve. For 
this reason, it is important to take transverse blocks of 
the cut surface of the optic nerve, before cutting the enu-
cleated eye. Microscopic examination will show a small 
blue round cell tumour with a high mitotic rate. The 
cells have ill-defined cytoplasm and inconspicuous nu-
cleoli. Rosettes are frequently seen and apoptosis is com-
mon (Figs. 10.24, 10.25). Glial differentiation is rare. If 
the tumour was irradiated before enucleation, amor-
phous calcified structures will be present. Immunohis-
tochemistry of retinoblastomas will show positivity for 
S-100, GFAP and NSE. Use of these markers can be help-
ful not only in identifying the tumour, but also in iden-
tifying the spread of the tumour. Choroidal invasion in 
particular can be hard to recognise in an H&E staining. 
Axonal degeneration in the optic nerve, with reactive 
proliferation of astrocytes has to be differentiated from 
real tumour spread.

10.4.5.4 Glial

From the glial tumours, only astrocytomas can be found 
in the retina and optic nerve. Optic pathway   gliomas are 
frequently asymptomatic; sometimes they demonstrate 
rapid growth, causing considerable visual dysfunction, 
neurologic deficits, and endocrine disturbances. Most 
optic pathway gliomas are diagnosed in patients with 
neurofibromatosis. Children with optic pathway glio-
mas associated with neurofibromatosis 1 predominantly 
have multifocal lesions.

Benign astrocytic tumours of the retina (   astrocytic 
hamartomas) most frequently occur in patients with tu-

berous sclerosis. Retinal astrocytic hamartoma and reti-
noblastoma may be very similar clinically and their dif-
ferentiation in atypical cases can be difficult, even with 
the use of ultrasonography and computed tomography. 
Histologically, a well-circumscribed glial cell prolifera-
tion, sparing the outer layers of the retina will be visible.

10.4.5.5 Vascular

10.4.5.5.1 Angiomatosis Retinae

 Von Hippel-Lindau disease is an autosomal dominantly 
inherited multi-system disorder characterised by hae-
mangioblastic lesions of the central nervous system and 
visceral organs [126]. Angiomatosis retinae (retinal   hae-
mangioblastoma) is often the first observable manifes-
tation of von Hippel-Lindau disease. Histology shows 
a proliferation of capillary endothelial cells and vacu-
olated stromal cells.

In some patients with von Hippel-Lindau disease or 
in the close relatives of such patients, unusual retinal 
vascular hamartomas other than retinal angiomas can 
be detected.

10.4.5.5.2 Cavernous 
and Capillary Haemangioma

ICD-O:9120/0
  Haemangiomas of the choroid can be diagnosed clini-
cally by fluorescein angiography. Diffuse haemangio-
matosis with facial skin involvement can be seen in the 
Sturge-Weber syndrome. The treatment of these vas-
cular lesions is radiation (external beam or radioactive 
plaque); for this reason pathologists do not see these 
lesions very often. Only when the haemangiomas lead 
to retinal attachment and blindness will enucleation fol-
low. The excised globe usually shows reactive changes 
due to radiotherapy.

10.4.5.6 Other Primary Tumours

Tumours other than melanocytic, lymphoid, retinoblas-
tic and vascular can be found in the intraocular struc-
tures, but they are extremely rare. In the iris leiomyoma, 
leiomyosarcoma, schwannoma, juvenile xanthogranu-
loma, rhabdomyosarcoma, inclusion cysts of the pig-
ment epithelium, primary adenoma of the iris pigment 
epithelium and adenocarcinoma have been reported.

In the ciliary body leiomyomas, leiomyosarcomas, 
schwannomas, adenomas and medulloepitheliomas can be 
found, and in the choroid osteomas, adenomas and adeno-
carcinomas of the retinal pigment epithelium and hamar-

Fig. 10.25. Retinoblastoma: detail of the small blue round cells 
with high mitotic and apoptotic activity
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tomas have been described [63]. Choroidal osteomas can 
develop within a degenerated choroidal haemangioma or 
an inflammatory scar, but can also be idiopathic.

10.4.5.7 Metastatic Tumours

  Metastatic tumours to the eye have a predilection for 
the highly vascular choroid. The metastases can be dis-
covered in a patient known to have a malignancy, but 
they can also be the first presentation of the malignant 
disease. Histology most often shows an adenocarcinoma 
and the primary tumour is found in the breast or lung 
[86]. More rare are metastases from thyroid carcinoma, 
carcinoid tumours, endometrial carcinoma, haeman-
giosarcoma and adenocarcinoma of the intestinal tract. 
The lesions usually show severe necrosis due to pallia-
tive radiotherapy.

10.5 Optic Nerve

10.5.1 Papilloedema

Any condition in which the intracranial pressure is 
raised can cause  papilloedema. The prelaminar part of 
the optic disc is swollen and the peripapillary photore-
ceptors are placed laterally. If the reason for the papill-
oedema is not identified, the oedema can present as a 
tumour. This so-called pseudotumour cerebri is treated 
by optic nerve fenestration to relieve the pressure in the 
subarachnoid space. The pathologist will receive the 
meninges surrounding the optic nerve, which are histo-
logically completely normal.

10.5.2 Optic Neuritis

Optic   neuritis presents as acute, unilateral and painful 
vision loss. It can result from inflammatory disorders, 
can occur as isolated inflammation, or may be part of 
the spectrum of multiple sclerosis. Magnetic resonance 
imaging is indicated to rule out compressive optic neu-
ropathy. Spontaneous outcome of optic neuropathies 
is favourable. Secondary inflammatory optic neuritis 
(infection, vasculitis, sarcoidosis) is rare and usually 
presents with atypical evolution or other symptoms. 
Histologically, the optic nerve in multiple sclerosis will 
show a perivascular lymphocytic infiltrate with focal 
areas of demyelination and axonal atrophy at the end 
stage.

10.5.3  Optic Atrophy

In a normal optic disc, a large bulge of nerve fibre is 
formed. In enucleated glaucomatous eyes, the optic disc 
is obviously cupped and shrinks down to the lamina 
cribrosa, which becomes bowed posteriorly. Reactive fi-
brovascular tissue fills the cupped disc.

10.5.4 Tumours

10.5.4.1 Glioma

ICD-O:9380/3
Most   glial tumours of the optic nerve are of the juve-
nile type. They present with slowly progressive pro-
ptosis. The juvenile tumours have a good prognosis, 
unlike the more rare adult types, which are invariably 
lethal. Bilateral optic nerve gliomas can be found in 
patients with  neurofibromatosis. Histologically, the 
juvenile tumours are of the pilocytic type, while the 
adult tumours resemble the high-grade glioblastoma 
multiforme.

10.5.4.2 Meningioma

ICD-O:9530/0
 Meningiomas surrounding the optic nerve can result 
from a primary tumour arising in the meningeal sheet 
of the optic nerve or can result from an intracranial 
meningioma spreading into the orbit. As in the intra-
cranial compartment, meningiomas of the orbit occur 
most commonly in middle-aged females. The tumours 
present with proptosis. Optic nerve sheath meningio-
mas in the adult group grow slowly and have a good 
prognosis. Meningiomas at other sites in the head and 
neck are mentioned in Chaps. 2, 6 and 8.

10.6 Lacrimal Gland 
and Lacrimal Passages

10.6.1 Inflammatory Processes

Enlargement of the lacrimal gland is often caused by 
chronic inf lammatory processes that can have many 
different causes. When chronic  dacryoadenitis is as-
sociated with enlargement of the salivary glands, it is 
called Mikulicz syndrome.  Mikulicz syndrome can be 
caused by many different diseases like sarcoidosis, tu-
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berculosis, mumps, malignant lymphoma and syphi-
lis. The most frequent cause of Mikulicz syndrome 
is Mikulicz disease; the histology is similar to that of 
benign lymphoepithelial lesions seen in the salivary 
glands. Acute and chronic dacryocystitis and cana-
liculitis are the result of inf lammation, mostly non-
specific, of the lacrimal passages. It may lead to dac-
ryolithiasis (stones in the lacrimal sac) and to lacrimal 
mucocele.

10.6.2 Tumours 
and Tumour-Like Conditions

If a mass is found in the superolateral quadrant of the 
orbit, dermoid cysts and lacrimal gland masses should 
be considered. Fifty percent of   lacrimal gland tumours 
are pleomorphic adenomas and the other half are malig-
nant [27, 98, 134]. The malignant category includes pre-
dominantly adenoid cystic, carcinoma ex pleomorphic 
adenoma and mucoepidermoid carcinoma. The lacri-
mal tumours have few distinguishing imaging features, 
showing mostly a homogeneous character and moder-
ate contrast enhancement. Poorly defined margins with 
bone destruction suggest a malignancy, but even the 
malignant lesions can be relatively well defined. The 
histology of lacrimal gland tumours is similar to that of 
salivary gland tumours as discussed in Chap. 5. Papil-
lomas and squamous cell carcinomas are the benign and 
malignant tumours most commonly seen in the lacrimal 
sac. Their microscopic features are similar to those aris-
ing from the mucosa of the nose (see Chap. 2) or in the 
conjunctiva.

10.7 Eyelids

10.7.1 Cysts

Because of the numerous adnexal glands present in the 
eyelids, cysts are very common at this localisation. The 
cysts can be of developmental origin (dermoid cysts) or 
can be caused by inclusion or retention.

10.7.1.1 Dermoid Cyst

The most common type of a   cyst of the eyelids in chil-
dren is the dermoid cyst, a developmental cyst caused by 
inclusion of ectodermal rests within the lines of closure 
of the branchial arches. Dermoid cysts are lined with 
stratified squamous epithelium with small piloseba-
ceous units attached to the wall (Fig. 10.26). The lumen 
usually contains small hairs and keratin. The presence 

of pilosebaceous units differentiates this cyst from epi-
dermal cysts.

10.7.1.2 Epidermal cysts

Epidermal   cysts (epidermoid cysts, keratinous cysts) are 
firm, often yellow-brown masses, diagnosed clinically 
as “sebaceous cysts”. However, real sebaceous cysts (ste-
atocystomas) are very rare and most cysts will histologi-
cally show a lining with stratified squamous epithelium 
without pilosebaceous glands. The cysts are filled with 
strands of keratin. Epidermal cysts can be caused by 
dermal inclusion of epithelial cells after a microtrauma, 
but also by occlusion of a pilosebaceous unit. If an epi-
dermal cyst ruptures, keratin will be released between 
the collagen bundles of the dermis, causing a granulo-
matous foreign body reaction.

10.7.1.3 Hidrocystoma

Cysts derived from the small sweat glands present in 
the eyelids present as bluish, round lesions and are 
clinically often misdiagnosed as haemangiomas. The 
term  hidrocystoma is preferred, but many other names, 
like cysts of Moll’s glands and sudiferous cysts, can be 
found in the literature. The eccrine cysts are lined with 
cuboidal to f lattened epithelium with a myoepithelial 
base (Fig. 10.27). Sometimes only one epithelial layer 
is visible, showing eosinophilic cytoplasm with snouts, 
characteristic of apocrine differentiation. It can be very 
hard to differentiate between eccrine or apocrine ori-
gins and sometimes both components can be found in 
the cysts.

Fig. 10.26. Dermoid cyst: lined with squamous epithelium with 
small pilosebaceous units in the wall
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10.7.2 Inflammatory Processes

A very common inflammatory condition of the eyelids 
is a chalazion. Furthermore, many inflammatory skin 
diseases can involve the periorbital region. Periorbital 
eczema may be an expression of a constitutional disease, 
an irritant or allergic dermatitis. Other inflammatory 
dermatoses that can involve the eyelids are seborrheic 
dermatitis, psoriasis, rosacea and dermatomyositis. 
Other causes of inflammation of the eyelids include bac-
terial, fungal and viral infections.

10.7.2.1 Chalazion 
and Other Ruptured Cysts

 Chalazia are very common. The clinical presentation is 
usually very typical, with an acute swelling in the tar-
sal conjunctiva. In a few days the swelling becomes a 
firm nodule. Excision or excochleation is the treatment 
of choice. Because of the typical clinical presentation, 
many ophthalmologists will not offer the material for 
routine histological examination. Chalazia are caused 
by the obstruction of the duct of a small (Zeis) or larger 
(Meibomian) sebaceous gland. A small retention cyst is 
formed and rupture of this cyst causes the escape of fatty 
products into the surrounding tissues. The fatty mate-
rial triggers an acute inflammatory reaction first, fol-
lowed by a chronic granulomatous reaction (Fig. 10.28). 
In the very late stages of chalazia, fibrosis and scarring 
can be seen. The presence of fatty cells or even larger 
optical empty spaces within a granulomatous reaction is 
characteristic of a chalazion. The only other conditions 
with similar lipogranulomatous reactions are leakage of 

implants (for example silicon) and dermatitis artefacta. 
If patients with dermatitis artefacta use oily fluids to in-
ject, the histological picture is identical to that of a cha-
lazion.

All other cysts (dermoid, epidermal and hidrocysto-
mas) can rupture. The wall of the cyst is sometimes no 
longer identifiable. The presence of small pieces of the 
content of the former cyst (hair, keratin) in multinucle-
ated giant cells proves the diagnosis of an inflamed and 
ruptured cyst.

10.7.2.2 Deep Granuloma Annulare

 Granuloma annulare usually occurs on the dorsum of 
the hands and the lower arms. It is considered to be a 
cutaneous reaction pattern, most frequently associated 
with diabetes mellitus. However, in children the deep 
variant of granuloma annulare is a benign, relatively 
common dermatosis, not related to systemic disease. In 
granuloma annulare of childhood lesions typically oc-
cur on the extremities and resolve spontaneously over 
a period of several months to years. Localised facial in-
volvement, sometimes with involvement of the eyelids, is 
rare. The clinical relevance is that granuloma annulare, 
presenting in the periocular region, may mimic other 
lesions. This diagnosis should be considered for any ac-
quired papules of the periorbital area, especially if there 
is a history of antecedent trauma. Unnecessary surgical 
excision can then be avoided. Histology shows deep foci 
of degeneration of collagen, surrounded by histiocytes. 
Often there is increased dermal mucin.

Fig. 10.28. Chalazion: optical empty spaces surrounded by his-
tiocytes forming granulomas. Th e infi ltrate also contains lympho-
cytes and neutrophils

Fig. 10.27. Hidrocystoma: cystic space lined with fl attened epi-
thelium with a myoepithelial base
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10.7.2.3 Necrobiotic Xanthogranuloma

 Necrobiotic xanthogranuloma is a rare chronic and 
often progressive disorder with a predilection for the 
periorbital skin. Other areas of the face, as well as the 
trunk and limbs, can also be involved. Lesions present 
as sharply demarcated violaceus, partly xanthomatous 
nodules and plaques. Ulceration may develop. Almost 
all patients with necrobiotic xanthogranuloma are di-
agnosed with a paraproteinaemia. Other, more rare as-
sociations are hyperlipidaemia and leukopenia. Scleri-
tis, episcleritis and keratitis are common ophthalmic 
complications. The histological changes are present in 
the dermis and in the subcutis. Large zones of necro-
biotic collagen with hyaline and sometimes mucinous 
changes are present in the deep dermis. These areas 
are surrounded by histiocytes, partly with a foamy 
cytoplasm. Sometimes the xanthomatous changes 
are only minor. Multinucleated giant cells are easily 
found; they can be of the Touton type, but also of the 
foreign body type with bizarre nuclei. In ulcerating 
lesions, transepidermal elimination of debris can be 
seen.

10.7.3 Amyloidosis

Solitary or multiple nodules of amyloid may occur both 
in the eyelids and in the conjunctiva. Most frequently it 
is a localised process, without signs of systemic  amyloi-
dosis. Histology shows amorphous, eosinophilic, Congo 
red-positive masses in the stroma. The walls of blood 
vessels often also contain amyloid.

10.7.4 Tumours 
and Tumour-Like Conditions

Tumours of the eyelids are very similar to tumours oc-
curring in the conjunctiva and the skin. The most im-
portant tumours of the eyelids are basal cell carcinomas, 
squamous cell carcinomas and sebaceous adenocarci-
nomas. These tumours are discussed in Sect. 10.2.6. A 
tumour-like condition with a predilection for the eyelids 
and the surrounding skin is xanthelasma.

10.7.4.1 Xanthelasmata

 Xanthelasmata are yellow papules and plaques, most fre-
quently occurring on the eyelids and the skin surround-
ing the eyes. They are relatively frequent. Xanthelas-
mata can be a manifestation of hypercholesterolaemia, 
but most cases are idiopathic. Histology shows multiple 
foamy histiocytes in the superficial dermis (Fig. 10.29).

10.8 Orbit

10.8.1 Inflammatory Processes

The most common inflammatory diseases of the orbit 
include Graves’ disease (dysthyroid ophthalmopathy), 
orbital cellulitis and pseudotumours.

10.8.1.1 Dysthyroid Ophthalmopathy

The most common cause of bilateral proptosis is   Graves’ 
disease. Seventy percent of cases are bilateral and sym-
metrical. In cases of unilateral involvement, other dis-
eases must be considered. Females are more frequently 
affected than males. The disease is characterised by sym-
metrical swelling of the extraocular muscles. The infe-
rior and medial rectus muscles are most often involved. 
The muscle enlargement characteristically involves the 
body of the muscle, sparing the tendinous attachment to 
the globe. Histologically, the fibrous tissue of the orbit 
and the swollen muscles show oedema and chronic in-
flammation in early stages and fibrosis in end-stage dis-
ease. The degenerated muscle fibres become hyalinised.

10.8.1.2 Cellulitis

Acute bacterial infection (cellulitis) of the orbit is un-
common. It is most frequently caused by direct spread 
of an infection from the paranasal sinuses or eyelids. It 
may also be of odontogenic origin and can be one of the 
presenting features of retinoblastoma or other tumours. 
Chronic intranasal cocaine abuse can result in exten-

Fig. 10.29. Xanthelasmata: multiple foamy histiocytes are pres-
ent in the dermis
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sive bony destruction of the orbital walls with associ-
ated orbital cellulitis. In patients with poorly controlled 
diabetes, but also in immunocompromised patients, 
orbital   cellulitis can also be caused by fungal agents, 
for example mucormycosis. Presenting symptoms most 
frequently include oedema of the upper eyelid, head-
ache and facial pain. Sometimes it can be asymptom-
atic. Clinically, orbital cellulitis is of great importance, 
as it is a severe disease with potentially disastrous con-
sequences. Despite antifungal or antibacterial therapy, 
disease can progress. It may lead to optic neuritis, optic 
atrophy, blindness, cavernous sinus thrombosis, intra-
cranial abscess formation, meningitis, subdural empy-
ema, and even death. An incision biopsy of the process 
can be helpful in the diagnostic work-up. Histology will 
show an extensive neutrophilic infiltration of the orbital 
fibrous tissue and fat. The causative microorganisms 
can often be found with PAS, Gram and silver stainings. 
It is important for the pathologist to look for underlying 
causes, like tumours.

10.8.1.3 Pseudotumour

Non-specific inflammation of orbital tissues is known 
as orbital   pseudotumour. It tends to be unilateral and 
accounts for 25% of all cases of unilateral exophthal-
mos. Spontaneous regression can occur and a response 
to steroids is often seen. However, orbital pseudotu-
mours can also be chronic and progressive. The di-
agnosis has to be confirmed by an incision biopsy, es-
pecially in cases in which the pseudotumour appears 
as a discrete mass and simulates a neoplastic lesion. 
Histology shows oedema of the orbital fibrous tissue 

and fat in the earliest stages. This will be followed by 
lymphocytic infiltration and end with fibrous changes. 
In cases of massive infiltration by lymphocytes, im-
munohistochemistry is necessary to rule out malig-
nant lymphoma (Fig. 10.30). Another disease that can 
mimic pseudotumours is sarcoidosis. Sarcoidosis is 
histologically characterised by typical granulomas, not 
surrounded by lymphocytes.

10.8.2 Tumours 
and Tumour-Like Conditions

A variety of tumours and pseudotumours can involve 
the orbit. Most orbital lesions are benign (65%). The per-
centage of malignant tumours increases with age, with 
60% of malignancies in patients over 60 years of age, be-
cause of the higher incidence of lymphoma and metastat-
ic tumours in the elderly. Orbital tumours of childhood 
are distinct from tumours that occur in adults. Many 
are congenital with early presentations. Most paediatric 
orbital tumours are benign (80%); developmental cysts 
comprise half of orbital cases, with capillary haeman-
gioma being the second most common orbital tumour 
in children. The most common orbital malignancy in 
children is rhabdomyosarcoma. Whereas the malignant 
tumours may be life-threatening, both malignant and 
benign tumours may be vision-threatening. Almost all 
lymphomas, soft tissue and bone tumours may involve 
the orbit.

10.8.2.1 Developmental Cysts

Epithelial rests found at sutural sites within the orbit 
can give rise to epithelial   cysts. Cysts of the surface 
epithelium are further divided into simple epithelial 
cysts (epidermal, conjunctival, respiratory and apocrine 
gland), and dermoid cysts (epidermal and conjunctival). 
Epidermal dermoid cyst (dermoid) is by far the most 
common orbital cystic lesion in children, accounting 
for over 40% of all orbital lesions of childhood. Other 
developmental cysts are teratomatous cysts, neural cysts 
(congenital cystic eye and colobomatous cyst) and those 
associated with brain and meningeal tissue (encephalo-
cele and optic nerve meningocele) [103]. Developmental 
cysts have to be differentiated from secondary cysts, like 
mucocele and inflammatory cysts. Mucocele can oc-
cur in children with cystic fibrosis. Inflammatory cysts 
are generally due to parasitic infestations and are more 
common in tropical areas of the world. Furthermore, 
non-cystic tumourous lesions with a cystic component 
(like rhabdomyosarcoma and lymphangioma) can pres-
ent as a cyst.

Fig. 10.30. Pseudotumour of the orbit: fi brous tissue with necrot-
ic fat cells is infi ltrated by large groups of lymphocytes. Immuno-
histochemistry is necessary to rule out a malignant lymphoma
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10.8.2.2 Optic Nerve 
and Meningeal Tumours

Optic nerve and meningeal tumours can spread into 
the orbit. Together they represent 8% of all orbital tu-
mours.

10.8.2.3 Metastatic Tumours

The orbit is the most common location for   metastases 
to the eye and adjacent structures in children (neuro-

blastoma), whereas the choroid is the predominant site 
in adults. Approximately 5% of all orbital tumour-like 
lesions are metastatic lesions. However, because ma-
lignancies are far more frequent in adults, most orbital 
metastatic lesions are found in elderly patients. The 
mean period of time between the onset of the primary 
disease and orbital manifestation is 5 years. The main 
primary symptoms are lid swelling, red eye, diplopia and 
proptosis. The most frequent primary tumour is a breast 
carcinoma, but many other carcinomas can metastasise 
to the orbit (Figs. 10.31, 10.32). Metastatic melanomas to 
the eye and orbit are rare and generally occur in patients 
with disseminated metastases during the terminal stag-
es of the disease, with a short life expectancy.
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necrotising sialometaplasia  133

larynx  211
neurilemmoma  96
neurinoma  96
neuritis  302

optic  302
neuroendocrine carcinoma  220, 221

larynx  220
larynx moderately differentiated  220
larynx poorly differentiated  221
larynx well differentiated  220

neurofibroma  49, 96
sinonasal  49

neurofibromatosis  96, 124, 258
acoustic  258

neuromas  96
mucosal  96

nevoid basal cell carcinoma syndrome  107
NK/T cell lymphoma  61

sinonasal  61
nodule  208, 211

glottic metaplastic elastic cartilaginous  
211

vocal cord  208
Noonan’s syndrome  124

O

ochronosis  238
external ear  238

odonto-ameloblastoma  118
odontogenic carcinosarcoma  121
odontogenic epithelial hamartoma  115
odontogenic fibroma  114, 115, 116

granular cell  115, 116
peripheral  115

odontogenic ghost cell carcinoma  120
odontogenic ghost cell tumour  120

malignant epithelial  120
odontogenic gingival epithelial hamar-

toma  112
odontogenic granular cell tumour  115
odontogenic keratocyst  107
odontogenic myxoma  114
odontoma  117

complex  117
compound  117

oedema  207, 208
larynx angioneurotic  207
vocal cord Reinke‘s  208

olfactory neuroblastoma  57
oncocytic hyperplasia  135
oncocytic metaplasia  134, 200
oncocytoma  143, 214, 289

larynx  214
of conjunctiva  289

oncocytosis  134
ophthalmitis  296

sarcoidosis  295
sympathetic  296

optic atrophy  302
orofacial granulomatosis  92
osseous dysplasia  123, 124

florid  124
focal  124
periapical  124

ossifying fibroma  90, 115, 121, 122, 241
juvenile psammomatoid  122
juvenile trabecular  122
peripheral  90, 115
temporal bone  241

osteoblastoma  115
osteogenesis imperfecta  254

stapes  254
osteoma  125, 241

ear canal  241
Gardner’s syndrome  125

osteomyelitis  104
osteopetrosis  254

otic  254
osteoporotic bone marrow defect  109
osteosarcoma  183

nasopharynx  183
otitis  237, 244

malignant externa  237
media  244

otosclerosis  252
bony labyrinth  252
stapes footplate  252

P

Paget‘s disease  253, 256
inner ear  256
temporal bone  253

panophthalmitis  295
papillary adenocarcinoma  182

nasopharynx  182
papillary hyperplasia  90
papillary squamous cell carcinoma  19

differential diagnosis  20
papilloedema  302
papilloma  46, 47, 144, 178, 249, 288

ductal  144
exophytic  46
middle ear schneiderian  249
nasopharynx inverted  178
of conjunctiva  288
sinonasal  46
sinonasal exophytic  46
sinonasal inverted  46
sinonasal oncocytic  47

papillomatosis  3
recurrent respiratory  3

paracoccidioidomycosis  203
larynx  203

paradental cyst  106
paraganglioma  50, 215, 249, 273

middle ear jugulotympanic  249
multicentric jugulotympanic  249
sinonasal  50
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solitary jugulotympanic  249
larynx  215

pemphigoid  75
cicatricial  75
mucous membrane  75

pemphigus  74
paraneoplastic  75
vegetans  74
vulgaris  74

periapical osseous dysplasia  124
perichondritis  237

pinna  237
periostitis  104
peripheral ameloblastoma  112
petrositis  255

bacterial  255
Peutz Jeghers syndrome  89
phonotrauma  209
phtisis bulbi  298
pigmentation  89, 90

drugs associated  90
heavy metals  90
racial  89

Pindborg tumour  112
pinguecula  286
plasmacytoma  62, 190, 224

larynx  224
sinonasal  62
Waldeyer‘s ring  190

polycystic dysgenetic disease  135
polymorphous low-grade adenocarcinoma  

182
nasopharynx  182

polyp  41, 90, 175, 184, 187, 208
allergic sinonasal  41
antrochoanal  41
antronasal  42
atypical fibroblasts  41
fibroepithelial  90
immobile cilia syndrome  41
Kartagener’s syndrome  41
mucoviscidosis  41
nasopharynx hairy  175
oropharynx hairy  175
palatine tonsil hairy  184
tonsillar lymphangiomatous  187
vocal cord  208

postintubation granuloma  211
presbyacusis  260
primary intraosseous carcinoma  119
primitive neuroectodermal tumour  58

sinonasal  58
primordial cyst  107
proliferative verrucous hyperplasia  6
pseudotumour  306

of orbit  306
psoriasis  86
pterygium  286
pulse granuloma  93
pyogenic granuloma  93

R

radicular cyst  105
ranula  132, 271

Reinke’s oedema  208
Reinke’s space  208
Reiter disease  78
relapsing polychondritis  205, 238

larynx  205
pinna  238

residual cyst  105
retention cyst  200
retinal detachment  298
retinal dysplasia  294
retinal ischaemia  298
retinitis pigmentosa  298
retinoblastoma  300
retinochoroiditis  295

toxoplasma gondii  295
retrolental fibroplasia  294
rhabdomyosarcoma  63, 183, 252

middle ear  252
nasopharynx  183
sinonasal  63

rheumatoid arthritis  204
larynx  204

rhinitis  40
allergic  40
atrophic  41
bacterial  40
hypertrophic  41
viral  40

rhinoscleroma  45, 203
larynx  203
nasal  45

rhinosinusitis  40
bacterial  40

rhinosporidiosis  44
sinonasal  44

rhomboid glossitis  78
Riga-Fede disease  79
Rubella syndrome  294

congenital  294
Rushton bodies  105, 108

S

saccular cysts  199
salivary duct carcinomas  60

sinonasal  60
salivary gland anlage tumour  140, 175

nasopharynx  175
salivary gland neoplasms  273

cervical cystic  273
sarcoidosis  45, 191, 204

larynx  204
sinonasal  45
Waldeyer‘s ring  191

sarcoma  183, 224
larynx  224
larynx granulocytic  224
larynx mast cell  224
nasopharynx granulocytic  183

schwannoma  49, 96, 257
acoustic  257
sinonasal  49

sclerosing polycystic sialadenopathy  136
Serres rests of  104
sialadenosis  133

sialo-odontogenic cyst  107
sialoblastoma  161
simple bone cyst  109
sinusitis  44

allergic mucinous  44
sinus histiocytosis with massive lymph-

adenopathy  212
larynx  212

Sjögren‘s syndrome  288
small cell neuroendocrine carcinoma  54

sinonasal  54
smoker’s keratosis  84
solitary bone cyst  109
solitary fibrous tumour  48, 179

nasopharynx  48, 179
sinonasal  48

spindle cell carcinoma  16
differential diagnosis  17, 21

squamous cell carcinoma  13, 15, 25, 51, 
96, 187, 218, 243, 250
acantholytic  22
adenoid  22
alcohol  14
basaloid  20
conventional  13
cystic metastasis  187
differential diagnosis  15
external ear  243
glottic  218
grading  15
hypopharyngeal  219
invasive front  15
larynx aetiology  218
larynx epidemiology  218
metastases  25
microinvasion  13
micrometastasis  27
middle ear  250
molecular pathology  28
nasal vestibule  51
pseudoglandular  22
second primary tumours  25
sinonasal  51
smoking  14
spindle  16
stromal reaction  15
subglottic  219
supraglottic  218
transglottic  219
treatment and prognosis  15
Waldeyer‘s ring  187

squamous cell hyperplasia  9
squamous cell papilloma  2, 187, 214

larynx  214
malignant transformation  4
oral cavity  2
oropharyngeal  187
oropharynx  2
tonsillar  187
nasal vestibule  46

squamous intraepithelial lesions  4, 217
genetic progression  12
larynx  5, 12, 217
oral cavity  5
oropharynx  5
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squamous odontogenic tumour  113
steroid injections  46

nasal  46
stomatitis nicotina  84
subglottic stenosis  206

idiopathic  206
surgical ciliated cyst  109
syringocystadenoma papilliferum  241

ceruminal glands  241

T

Tangier’s disease  190
Waldeyer‘s ring  190

teratocarcinosarcoma  63
sinonasal  63

teratoma  175, 272
cervical  272
nasopharynx congenital  175

thymoma  273
cervical  273

thyroid  94, 201, 268
ectopic  268
ectopic lingual  94
larynx aberrant  201

tonsillitis  184, 185
bacterial suppurative  184
viral  185

tori  125
tracheopathia osteochondroplastica  202
trachoma  287

stages  287

traumatic bone cyst  109
trichinosis  203

larynx  203
tuberculosis  45, 81, 133, 191, 202, 247

larynx  202
middle ear  247
nasal  45
salivary glands  133
Waldeyer‘s ring  191

tuberous sclerosis  115
tubulopapillary carcinoma  61

sinonasal  61
Turner‘s syndrome  95, 272
tympanosclerosis  244
Tzanck cells  74

U

undifferentiated carcinoma  53
sinonasal  53

unicystic ameloblastoma  111
unknown primary tumour  274
uveitis  296

lens-induced  296

V

varicella zoster  73
verruca vulgaris  2
verrucous carcinoma  17

differential diagnosis  18

verrucous hyperplasia  7
vertigo  256

positional  256
vocal cord polyp  209
voice changes  209
voice re-education  211
voice rehabilitation  208, 210
voice rest  211
von Hippel-Lindau disease  301
von Recklinghausen disease  96

W

Warthin’s tumour  142
Wegener‘s disease  45, 80, 203

larynx  203
sinonasal  45

X

xanthelasmata  305
xanthoma  95

verruciform  95

Z

Zenker‘s diverticulum  201
hypopharynx  201


